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^ (54) Title: IgM PRODUCTION BY TRANSFORMED CELL AND METHOD OF QUANTIFYING THE SAME 
^ (54) SgB^(D«|*: W^m.^^mmz^i>l&M<D^±t^(D^W^m 

(57) Abstract: Pentamer IgM can be obtained by locating genes respectively encoding H chain, L chain and J chain on a single 
vector and then transforming into an appropriate host cell. The gene encoding J chain may be transferred via cotransformation. In 
the case where the J chain is not expressed, the product is obtained as hexamer IgM. The transformant thus obtained shows a high 
IT) IgM productivity. It is also intended to provide a method whereby a polymer IgM can be separated and quantified. 
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mmm 

5 ^m^^m 

10 gM. igD. *5j:t;? igE ^-f^, i^^^. mm. 

igM IgG \a-imhfifj:\^^ J mtmitfi^:^v-<-^'^hm^^ir^o J im. 

So 
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Proc.Natl.Acad.Sci.U. S.A, (1984)81:6851) ^^S^^-trfe^o ^(DWiS^M 
OtBtttt^J^M^^ (complementarity determining regions ; CDR) ^ t h4J>>y^ 
5 u^'V '^i^^U^fc)^ hit^i^-h<ik^-r:h^iX^2yNature (1986)321:521) „ 

=ari^>'(Rituxan®:lDEC|fc)-^feT:HER2/neu h-ftl^^^t^fe^^^^-f^^^^ (Hercep 
tin®:Genentech1±):dSElj7Kt^;^^*l-Tb. m^^M ' MM^tlX\/^^o IgG*5j;' 

xfigU(D:^^:x^i!^^-m-mtvx^i^m^^mmmmm^ (sir. Pioccm^t 

15 IgMm^^;t#:^;loV^T^4^ >'^^°^^EiJJa^^V^f::ife^^^^:oV^TV^<•o;5^(D 
#^;aSfe§o C6^~y;^— CHO». fcSV^fi HeLa«i^ IgM H.^. L 
^cdA^-T-^^AU. #»#:cDff^^;OS|ftm^tb/c;as. CHO ^|BJ3^cD0^»fi#St- 
fgV^ ^ ^a^H^ $ tb-CV^ ^ (5:S^ 3 /EMBO J. (1987) 9 ; 2753) m^Xlik 1 /W089/ 
01975)o $ e^i^CHOlffllSJilSoV^T. IgM H \. m^fh^^^^"^-^^ ^ — \zM 

20 J^iZi^. ^^m^^irS- t(-J:9^ IgMS^^5fe^S^#$^TV^6 (5:^4/1. Imm 
unol. (1990) 145; 3011) (iJti)^ 5 /Human Antibodies (1997) 8; 137) „ 
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(O X-Xj-n "^^^ ^ U T . SDS-PAGE (DXofl <f /V«^^tij t^^h^'C^^'^o 

#^^;JxTV>;5 IgM <D#*#5^3t(^)^tlffe^c:*5V^T^^. RI tlliUfc IgM ^ffi 
5 V^T#il5u SDS-PAGE ^^T>^ce or V^;5 (l^CS't 6 /j. Immunol. (1994) 152; 1206) , I 

gM ^^^iS. ^ U-C|B^i-5:^cfeie:{:i. ^5t3im^^:*5V^-C IgM <D#*#:«3g^^ 

10 fFffiJc^^S-f-S ^ t «mil6^t:i*3^^V\ 

1 ] Proc. Natl. Acad. Sci. U. S. A, (1984) 81 : 6851 

C5:Sfe2] Nature (1986)321:521 

KSfeS] EMBO J. (1987) 9; 2753 

{XW^ 4 ] J. Immunol. (1990) 145 ; 3011 
15 Ki^S] Human Antibodies (1997) 8; 137 

C:^il^ 6 3 J. Immunol. (1994) 152; 1206 

C#W^::^mi] W089/01975 

5 »#:*fc{4 6 »ft«5t^^-r-5 IgM (^#^^^ nTtg ^ i-§S^(DS#^^MM h f 
•5o MW^5^{i> lgM(Z)#»f2|s«3gfe;£,v^«#'a'#:®^?*lf::^?*®«Srl^S.^ 

itb^-ecD IgMW^f:i. ^<^S5rcn— K— V, B y i^-'-^lim 

J 0it^^^#Ai-^ t tc: J; «p , j 0^^mbTV^/^v^|fflJ3S;a5i^^^■t-5 IgM \X 
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6 J m^^^i^x\^^^mm^^m-r^ igM « 5 mi^^jfm-r^ ^ 

t^^^M^fhfc (Proc.Natl.Acad.Sci. U.S. A, (1995)92:2884) „ -^fc. B V 

5 t J;b|fe UT CDC ??H4;aSffiV ^ ^ t -d^^ ^ tbfc (Eur. J. Immuno 

5 1. , (1990) 20 : 1971) (J. Immunol. (1998) 160 ; 5979) , ^ (D j: 5 CDC ^g-fe t IgM 

^IS:*5^^^bfc IgM (D 5 fcSV^f^i 6*#:^5>^^»t-:^#-t-S ^ t f^ifflU 

IgM 5 V ^ IgM ^^^(dm^-:^^ ^mm-r ^ „ 

( 1 :i 10 0 mg/L ^_b(7:) IgM ^m^X^ 6)#W^^^SISo 

C 2 ] 3 5 pg /cell /day Ji^JiO IgM ^K^"^^ ^ S ^^Kfe^^ffllSo 

25 C4] mmmkXh^ C13 *fc{* C2] l3:fB«cO?F^«^m^paiSo 

C5] m^mmms^xh^ cs] i-iB«ccD?fm^m^fflj3&o 
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C 9 ] m C-< ^ — _h te:(l)IgM H 0 ^ =i — K-f - S itXlB^J*? tJ«(2)lgM L ^ ^ =i 
j; -0X2) ^^tf it^^^if >T-o 

[10] ^C-<i5^i5^— _bt;i(l)IgMH^^^3— Ki-5:^*iB^J. (2)IgM Ll^^=i — 

10 [11] m^^^mnK^^ ig^(D^m-dmm^n^ [9] ^fct* [10] i^m 
[12] m^mwmw. Tfy^4/i^:^2m^^m-^^'^—'^—. ^^^r^^ 

15 /v;p?.:7'n^— iJTw-^ T^y^:/^ K0#:ftH^l aT^a^— , iJ^i^^ft 

n^'-i5^-;0^b^cC5f|;0^f3 51^$tb6 [11] ic|E«<D^ii.--^^ ^-fc^ 

[13] m^mWMW^. >'5r^!>-f/i^;^4 o^M:7^n^— . f--f 

[14] [9] ~ [13] (D\,^irM>\^mm(D^^^—^^\^^-iMB'Fm)iXW^ 
25 [15] [1] ~ [8] (DV^-r;rL;5^(^tSife©ffmfemm:^^6>il*^$tL5. [1 

4] \zLmm(DmM^i^^^mo 
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v^;5 C143 ^fc« [15] \^mM(Djfmumm. 
[1 7] mm^i!^ ^—^fMm^'f-m)i-^^ igM jm^=i— Ki-s*^^@a?ij^^u. 

yb^-o6 oyoJ^^tD^&^W^smi^igMi^M^ir^ [14] ~ [16] (D 
[18] 80 %£k±(D^M^W-D 5 IgM ^M^ir^ [17] tC|a4fe(D?l^«fe 

[1 9] mm^^i^—~^fMm.^^m}i-A'^igM.jm^=^—}'^-r^mmmm^m^ ' 
■r. ^^-D5 o%&.±(D^m^w-D6Ai^igs^^M^-t^ [14] ^fcf* 
10 [15] \<imm<Dwm^^mmo 

[2 0] 8 0%i2;_hO-^»^ito6fi#:igM^m^i-6 [19] i-lB«(7)?l^«fe 

[2 1] tijfS^i5^^-*fct*5lfe^»f>T-:as IgM J 0^=1- Ki-S:^KiBM^^b. 
t^oM^'r^ 5 ^ 6 mi^(Dit ( 5 6 mmt) i . 5 J^Jitrfe 

15 ^IgH^M^ir^ [14] ~ [16] (DV^-ftL;^)^^cllB«(D^gfe^^fflJiao 

[22] tufS-< ^ ^ ~ ^ fiat^E-^-if it IgM J H ^ =1 — K-r ^ :^^iH^J ^ 
-r> ;0^om^1-S 6»#:^ 5*#:(Dj;b ( 6 5 *#:J;b) ;ein . 5^ii_h 

-efeS IgM&m^l-S [14] ^fcf* [15] (CllB^cD^^^m^ffliao 

[2 3] lgMHlS*5j;tJ«igMLli^=t— K-f SitfK^^-a-tfBm^^^— ^^cf^ 

[15] i<im^(Djfm^mm^o 

[24] [l]~[8], MtFld [14] ~ [2 3] (^v^-r:^^^^^3:feife(7)»^ 
Jt* IgM xa^-^tp IgM ^M5ti-5:fe-feo 

25 [25] [1]~[8]. Mt>l- [14] ~ [2 3] (D\^^irM^^m^(Dmm^ 

m^(Dmm±mt^h igM ^mm-r^jiu^-^t^. mwrn^mw^j: igM ^® 
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[2 6] [2 4] lCtB*!c(Z):^^ifet^j; «9#fett§ IgMo 

[273 [25] \^^m(D^mi<:.'x ^^^hth^mmm\^mwt^ igMo 

[2 8] t: -^^yc^^j^^ b=3r^^^^^fc:}:it [2 

5 6] -^tcn [2 7] t^fB^(DIg]VU 

[2 9] ^®S^^clM3^^^ 5»#:fc5V^^4 6»#:T*fca [2 6] ~ [2 8] (^V^-r 

[3 0] CHO^fflMS#;fjPi-S^0^^i-§^«WtCjm#^cfc5ft^^fc}* 6*f:$: 
IgMo 

10 [3 1] ^«0^#:-efc5 [2 6] ~ [3 0] (DV^-rtb:^^{-IB^<^ IgMo 
[3 2] trL;^f>'i^^y :^v^K^#:-efe§ [3 1] tdfBgcO IgMo 
[3 3] ^GM2*fcfiGM3^#:-T?fe5 [3 2] l^lB^c^ IgMo 

[3 4] ia^(j#-^ : 1 Kmm(Dm.mm^L •^tcitmmm-^ 2izmm(DT^/m 
15 [3 5] iB^!i#-^: 3\zLmm.(Dm.m&m. ^ftii-immm-^ ■■ 4Kmm(DT^ / m 

[3 6] [3 4] \z:mM(D^])^^U:t^}ilZ.XoX=i—]^'^fh^T^ymMn 

[3 7] [3 5] tCfS«c(^^°y^^ V:^9^KJ-J;o-C=i-K$tbS7'^/^ia^!l 
20 ^^tf^it$:^^cMe«o 

[3 8] [3 6] Kmmom^mt [37] j3:is«(^Me«^«^^^iUT-^ 

tf IgMo 

[3 9] M(-IgMJ^^-^£f [3 8] raicO IgMo 
[4 0] 5*#:"T?fe5 [3 9] lJ:|a«fe(D IgMo 

25 [4 1] ia^ij#-^ : 1 9 \^mm(Dm.mi^m. -^tu-tmm^^ ■■ 2 0 \:imm<DT ^ 
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[4 2] iB?ij»^ : 2 1 KmM<Dm.&mm. ^f^itmnm-^ •■ 2 2 \z.mm.(DT^ 
[43] [4 1] \zLmm(D:^v ^^^:t^}^i^^^x=^—}''^th^T^/mmn 

5 [44] [4 2] tc:fB*c(^:^°y^i^^V':^-9^Kt^J;oT=i— K^tl/^T^/MiB^'J 

[4 5] [4 3] {zilE^OMeKi [4 4] {dlB^cZ^^e^^^^^^ii: bT^ 
tP IgMo 

[4 6] Mf-IgMJ^^-^t? [4 5] tc:|a«(^IgMo 
10 [4 7] 5ft#:-Cfe^ [4 6] tCfB^cD IgMo 

[4 8] [2 6] ~ [3 3] . [3 8] . ^XXJ^ [4 5] (DV^-ftb^^CfS^© 

igM ^^^-r^mMM^^. 

[49] 80%KX±CD5 IgM ^-^^i" 6 IS^m^^T, 

[50] 50 %U±(D 6 *#: IgM ^^^^ ^ g^ffl-^i^o 

15 [5 1] 8 0%&.±(D6-mi$^lgM^^^-i-^ [5 0] t3:|BS<Dgmm^#»o 

[52] 5 6 »#:j:h:as i . 5 J^±-eS? 5 IgM ^"^^i" 5 g^^^i^o • 

[53] 6 mi^y 5 »f$J;b;5S 1 . 5 &^±-Vh^ IgM ^^^i" § IM^m^^l^o 

20 J^oTIgM^^Hi-^X^^'^tP. IgM<^#ft#:^^Wt-5:;^?2feo 

/i^TS: K^/K *5j:T>* 

25 [5 5] ^ii¥si)i^^n^Um^^3 T^a^^X^h^ [5 4] (e:fB«cC);^?ife, 

[5 6] m^h)K:$sn^M^mTl^^=^^J>>(Dm&-d^O. 2 5%i^Jl_b-efeS [5 
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[59] S^^lij^ 5/ :7 T Tris-acetate SDS —-^^ ^ [ 5 

4] \z.%m.(D^'-^, 

[6 0] IgM <^#*#:^^ IgM(D5»#::j3j;-a?/^fc}t6*^-efc^ [5 4] \^ 
10 |B^(^:^&o 

[6 1] igM(D#^#:^^tffi-s::^;^#tlS:^-r§ [5 4] \z.%m.(o^'-^o 
[6 2] Ri^^ffib^.evN;ia;^#m^r6 [5 4] lc:|3tt(?^^W::^feo 

[6 3] «M^7cll]^J^5>ii^tbfcIgM(D#»f*:^fe»i-5X@^'^tP. [5 4] 

15 [6 4] ^cDa)-c);«)=»P>:^^§i¥;ei^fe^^$ti.fcii^jfe< lo<D^#$r»ci-:!Ky 
T ^ y /l^T 5 K-^Vvd=> e> 6 . IgM SDS-si^° y T iJ' y /VT 5: 

a)]«?iL-efi^$-^fc^ y T:^^ y /i-r ^ k^/k 

20 K<>*/K *5j;tJ? 

[6 5] a)-c):5^b>'=C5l¥;^^b^i'^$fLfc^i'^'^ce< 1 oOX^^-^tp. IgM 

(D0mi^^ sDs-^° y r y ^vr ^ Fy/v«^^»iic j: o -r ^gt-r 5 fc 

25 a)T ^ y /i^T ^ K^]«IS-trfi-^ 



wo 2005/005636 



PCT/JP2004/010444 



- 1 0 - 

B" 5 o 10 0 mg/L ]^±(D IgM (DM^ t It. IgM m^mm:d^^(Dm^^ IL^i^. 
5 1 0 0 mg &.±(D IgM b 5 5 ^ b o M^^^(D IgM (DM^^n. ELI 

1 0 Omg/L J^_h, 0^ b< 1 2 Omg/L j^j^_b, MJ-^* l>< 1 5 Omg~ 3 0 

omg/L-^^feSo ^Mi^-vh^r^^ii^wiM^j:m^M^mm.i^\^<^^t^:ththx 

10 B-oT^V\ 

|^V>m:^i^^#T?#6 IgG ^^:^3V^T%— ISJ^Cl^mg—^l Omg/L i: ^tbt 

15 7^^BJ^;I*5v^■r. igM ^«h0(7)^^^*^^ ut m m(DMnmw.^^\^. i)^ 

ttS IgM^«^1-S-5r^^:^(DS*{*im^^tL/ceV\ Lfc^SoT. ^ 
Rr^^:^Jcl*n;tT. IgGS5l5cORr^M:^^^(Dt|5:$>«3t^-^l>^i:;0S-r#6o ^ 

20 It 5 IgM mm.^uum\z.m7^ $ igM it'fe^(Z)3f§m0i^ 

^ f9;2is:^5aco igMfi. igMi?^-r:7"<7:)-r Ay i?'^n:/y >-Sr:#-r5febt^5»]Wtc: 
IgM^^M^^^^tPo IgM^#:|^-v(DS:#^^lfflv^5#^{3l^■±. i^-J^^< 
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-^fc^^mi-tS 5 pg /cell /daY}^±<D IgM ^m^-f-§?f^W^^«tr^#^ ' 
■f-^o UV^5#^^mlfflJ3a^^*5V^T. 1 1 0 fefd t9 O IgM mife 

10 il^3 5pg £A_h, 0^U< Opg£;l_h-efe6o «9 (D IgM 

},^m-5\y^xm h -A^Kir ^^t^^x^^o mwu^mi!)^ ^ n — ^ ^ $ tiTcmm 
x-h^m^ia-t. r. 5 uT^^^ttfciMSfefct) igMm^»f4. ^^m^mm 
m^m^'r:5^x(Dmm-Am\^<^\^x\^^^m^xh^t^f£-r^t^^x^^. 

^-^^i-S IgM ^^lUX^ ^(DX-hthit. lgMi)m^\H{<iW^^titc'^1^Xh<^ 
■C%^v\ -^fc. Iili|X$ti.fcigM5^^^i^'fRlfe;0^(^^SfiiJ; ?)^t^6^J^cC=I>':7;^-— 
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5 IgM(^H0. L^$?SV^{^ J$I^=i— Kf^jt'fKT- (IgMil'fS^) ^^#1-^ 

tl^TV^6 (GenBank Accession No. M12759s Max & Korsmeyer, J. Exp. Med. (1985) 
10 161:832-849) m ^tb/c:^^@B^lI•|t#^;lS<5V^T. IgM m^^^<D mRNA ^ 

fc ^ x.fi^»!iiiiiB^ufc J mmmmy^^-^—j-fi j-ri ^^ij^ ut. 

25 M Dorai & Gillies, Nucleic Acids Res. (1989) 17:6412 

K mM'^Wii.- Hieter et al. , Cell (1980) 22:197-207 
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y ^"^^WiL- Hieter et al. , Nature (1981) 294: 536-540 

5 Dcc m^^-^^^ igM ^^^iijmi-^ r ^ tiT?^ So 

IgM m^mm-fy^ pgr J; o TrT^M^A'^^ ^ritifrs-r 5 r ^ -e # ;5 o 
rT ^H^^miS^ ^ PGR ?i J: o T±i t" 5^i:;as-e^:5 7°^-r-^— WJk^ 5" 
(Ivanovzki et al. , Blood (1998) 91: 2433-2442) „ ■^fc':7 x^v^^^^^-f 
10 7 y —t}^^'^^W$(M^^^^W-t^ - i: feTt^ § (Glackson et al. , Nature 
(1991) 352:624-628; Marks et al. , J. Mol. Biol. (1991) 222: 581-597) o Mti^s 

igG (Z) J; 5 'fe IgM i^^o-f A y i^^n y ^<^"pr^'^:^5t'fe^^ igM (o^nmm^ 

5ii;eiS-C^6o :^ci:xLf*. t h(^7fe^iJfiL;^)^b«^^tbfc B ^EBIg;^^?^. t IgM 
fc5V^{:±t MgG /^^<DRr^^«{K^^®c#-t-5r i:;6Str#So :a#:^J-f*, 
t MgMfc5V^{*fc h IgG^m^^i-5 Bmt 5::3iC2— ^^l^tOife-^^HJiSt^f^ 

M^fcf^t h IgMfeSVM-it b IgG ^^^-f-S BlHI&^Epstein-Barr "^^/V:^ 

20 -c?f^Kfe^$-&s^^(;iJ: f^^^'fki^-fir^ gfi^ti-^^JEtc^i-^ IgM ^m^fei- 
@ 6^ i: i- 5 -e^^ U fc:fe^tti|t/ CD B ^paiS S v ^ ^ IffllS:^^ . IgM 

IgM m^lfflJiacD niRNA t^h. IgM ^ 3 — Ki-a:^^ifl?!lO^S^^#i-5 
PGR til J: o Tiii|iIt-So 5' ;^f^(D*^4i:SiB?iJSr*^i-S ^c4?)(D^ifetc: j; 
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fc ^ ^ . ^ y K GM3 \Z.^-ir § IgM ^^2|s:t? ^ L612 M^^Oit^MB 
^IJ^5§g b^=>iil$tbXV ^6 (Cancer Research 1993 ; 53 : 5244-5250)o fc:^f ^-i^^' 
y ^iX K GM2 l3:>?f-f-§ im^W-Xh^ L55 ^'^^©itSiB^lJ^S^S^^-Cfc^ (Immun 
10 ogenetics 1998 ; 48 : 73-75) „ 

^ K;^ -f >^<Dr $ y ^la^iJ h<^f^<th 75%. J; 19 0^ L < (ii^^Jfe < t ^> 80%, 
$ h U < \-±(>ti: <th 85%. $ til J; D b < Wpfa <th 90%. 

LT. L.< {*6!^3^ce< t> 95%oT ^ y muwmn'^-^f^i'i.mw^^^ 

20 fd ^ IgM Hlii^ Cys a*$r^A$tbfc^^f*t3:*5V^-Cs 5/6 *f2|^(^)«5t 

^|^:e)S:^^$tfrV^S (Davis, et. al. EMBO J. (1989) 8, 2519-2526)o fe§V^ 

IgMHiK04^^:^ (C/zl, C/z2, C/x3, CixA) "^m^MX-X. J H 

S6^^i-5 5»#:fc§V^^^ 6*#:^«^b5 5 IgM cD^^#:^=t— Ki" 6 st-fe^ 
25 ^#§i^^STr^;5o 
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So —^Mmms^tvxi-i.. m%W}^mm. mmmm. m^ms^. h^\^^-m-m 
mE^m(DmmK^\^^x. m^^j:^^^i&^'^(D^w.i^:^y''i^:A^Mm^t^tix\^^^. 

15 m^m^^^^ir^it^^x^^o m^T^^fti^^i^s n mm^<-D-d^(Dmm.^^ 

tl5{i^^bTV^So :Ltih(Dmm.^^UiiLmm^HlJ\iir^:iti:i^<>X. 
m(D igM igM ^#6 t -A^X^ So ^^©Wst^^^bfc a 

fej^^S IgMt^if*. IgM ^ UT(Di^V^^tt;0S^#-^^6o IgM(D^tt^f*. fc ^ X. 

CDC S V ^ ft^^^cD^f^Sfefg ^ ^ 5 „ ^ fc. IgM (7) 

20 «5t^S3^^(^^^J^:J£v^:l^fi. IgM <^t^^g{im^ *5J;U«^^'l±oiRiJtt^%Kife 

•rSo IgM t^f*. l^i/— frc^h (recipient) 

mm^mK.fz:^mx igM ^^m^-^^sfcfetc:}*, Mmmmmmyb^m^ixh^o 

V^lffllS (Cattaneo & Neuberger, EMBO J. (1987) 6:2753-2758^ Davis et al. , 
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J. Exp. Med. (1988) 18: 1001-1008) ;DS^V^fc^6^^l0j3S t UT$f ^ bV\ ^ y 
J «^ §r = - Kt- S i&Sia^iJ (IgM al^^) Sr^ A U^3g $-^6r^lc:J;o-C# 

— ;eis<2^^ -e & s o 

fcit;t}«?L»)i^*5l5(^^^-<^i?''-t UT. pCXN(Niwa fe. Gene 1991;108: 
193-200), pcDNAS (4 >^ h ^ ^>'^±M) > pEGF-BOS (Nucleic Acids. Res. 199 
0, 18(17), p5322), pEF, *5 J:TJ« pCDM8 :dS<2^^-efc 2)o Wn^"^ ^^^^^(D^m. 

^^1^ ^—tl^X, pHSV. pMV. fe5V^^ipAdexLcw ^^i-r i;i5-e#^o ^(^ftil> 
W h n ^ /V;:^ SJitO^m^ri^ — -efe 6 pZIPneo h ^ itji^l^fflJlScoJl^K^^ic:^ 

Ml- pBacPAKS m^MM^CO^m^^i^ <^ — t\^Xlfim^thX\^^^ ( rBac-t 
20 o-BAC baculovairus expression systemj , =¥:7'=i BRL liM) o ^tc^^B!^^ 

(Dmm.^^i^—ti.x. Mx.f^pMHi^pMH2 ^^-rr ^\z.m^m(D 

^^^^ ^ — tl^X. rpichia Expression KitJ (-< >- b n <>*^%h 

m) ^ pNVlU SP-QOl ^^S-t?^5o 

CHO^fflJJ^, COS^IS, NIH3T3 ^HJiS^cDS!jf^^PeiS-eo|g^^@6^i! bfc^-a-i^lti. 

25 IgM m^'?-Ammmmi$(.(DMmri^mmx% 5 5 i^ias-rso ^«'JW« 
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3jf y K^#;g:H^ 1 a •Zfv^^^'^f— (Mizushima h. Nucleic Acids Re 

s. (1990) 18, 5322) ^ 

10 CAGT'n^— ^ — 

SV40 7°n^— (Mulligan Nature (1979) 277, 108) > 
•^!^7;??.fL0«>^/V;^ (MMTV)-LTR:/n^— , 

CAG7"n^— iJ^w- 
20 31^-^— :^7— UTti. ^:^-^-r -^>-^G 4 18 l^^^ri-^^^OB'l^it^S^^^^— 1^ 
pBK-RSV, pBK-CMV, pOPRSV, fcS V>{* pOP13 /fe if^;as^tf btb^c 

25 m^^iKlM\^fc CHO dhfr jt'Ts^^^-r^-^i^^ 

i-tbfix 7« h h l/=3r-fe— b (MTX) (cl J; 19 jte^(D^m^±i'l'Ii-^ - i ^^"^'^ So 
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DHFRst>^^Je:}:i. t UTf* pCHOi m^^ir:z t 

(BPV) ^(Z)^5l5(^t>(D^^V^6^ i! t>-eirSo 

y n ^> K b 7 ^ rc 7— (APH) jt^^> ^ ^ v^^-^-^— if (TK) 
±mM^^^^^>'^T:^l^:^:^^V :^^y/\^ h =7 :^'7 zx:.=7 (Ecogpt) jt^^s 

10 ^j'MY'o- mmm.7mm (dhf r) w^^^m *^tp ^ # 6 „ 

322. pBluescript. pCR-Script ^^i^S^Jf fefbSo ^fcte^^S 5R<^)^3^^i5^ 
— i:b-C. pPL608-^pKTH50 ^S^if btbSo JM109, DH5 a . HBlOl, XL 

15 1-Blue fi: t*(D^J8i® h Ufc^-^tc*5V>T«. ^fcM^-x?^^ J: < 6 J: 5 

lacZ :7'a^>-:?— (Ward b, Nature (1989) 341, 544-546 ; FASEB J. (1992) 6, 
2422-2427) . araB >^cr^— w_ (Better fe. Science (1988) 240, 1041-1043 

20 T}i> JufB^iJ^c?'— (Dffi(c:pGEX-5X-l (l^T/^-^v^TthM) ^ TQIAexpress sys 
temj (=3{^T<^^^%f:M) s pEGFP. *fcf^ pET ^';es^tf fetVS„ pET CD:^'^*. # 

T7 RNA*°y 7< 9— if ^^iib-CV^§ BL21 J^W^ bV\ 

25 Ai^l^^^iirS^-a-s pelB i/i^'-^/^SBM (Lei, S. P. at al J. Bacteriol. (1 
987) 169, 4379 ) ^'ffiffii-tbf* J: V\ — (Z)^Attx 
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i^(DM^^it. in vitro^iiXy^ in vivo (DM^^t^'h^o in vitro (DM^'^t 

10 bf^m\MmMfm^-t)mhfhx\,^^. 

CHO (hamster ovarian cell, J. Exp. Med. (1995) 108, 945) . 
COS (monkey kidney cell, Miyazaki, et al.. Gene (1989) 79, 269)> 
-3T3 (mouse fibroblasts)s 

PC12 (human plasmacytoma, Neumann, et al., EMBO J.(1982) 1, 841)^ 
15 BHK (baby hamster kidney) ^ 

HeLa(human epitherial cell, Cattaneo, et al. EMBO J.(1987) 6, 2753)s 
C6 (human glioma cell, Cattaneo, et al. Eur. J. Biochem.(1983) 135, 285)s 
Vero. ■^i^'O- 

T^Vtiy?^ ^^^7V3^Wimfk (Valle, et al., Nature (1981) 291, 358-340) fi: }£(D 
20 n&MMM 

^(Om. Sf9. Sf2K fc^V^f* Tn5^<^BAIfflS^;eiS^ejtLTV^:5o 
CHO«<i;bTf4. m\^. DHFRitlK-^^^aUfcCHOM-CfoS dhfr-CH 
O (Proc. Natl. Acad. Sci. USA (1980) 77, 4216-4220) . ^-5 V^fi CHO K-1 (Proc.N 
atl. Acad. Sci. USA (1968) 60, 1275) ^^Mt-'ISffli-S - t ii^X% 5o Wj#»« 
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C <0 Accession Nvimber ^|3^L-:^o' 

CHO CCL-61, CRL-9096 BHK CRL-1632 

COS CRL-1650, CRL-1651 HeLa CCL-2 

3T3 CRL-1658 Vero CCL-81 

DEAE ^^:^V'7 

^■f- Uemnaceae) V n =x {Zea mays) X<D^]} ^Zf'f- Y^Mti^^^^ 
15 tbTV^;5o MWm^t\.X\-±. m-^. m^\-t. ^ly^vt^^^^ ISaccharomyce 
s) i^" ^>'::^ n 5 ir;^ • -fe -i/ni {Saccharomyces cerevisiai) ^ 

M^f^s t;^^/v=¥V^;^ {Aspergillus) Ms r;^^/^=¥V^ 

• {Aspergillus niger) ^5^bt^/TV^5o 

20 I^H® (E. coli) . JM109, DH5a. HBlOl ^^S^tf ^jtl.. ^(D^. 
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5 mm-r^ ELisA IgM (DM^^mm-t^^'&t \^xm~^ uv\ 

CDC ^wm-r^ ^ ^ -e^ 6o igM (om]"^-^^^. «9 <d igM 

So 

10 Ml^l^^BJ}*. 5 *#:*fcf* 6 mf(D IgM ^m^t-§5#«^^^fflJlS^*i#^-r5o 
(ii J; "5 . #±lfflJ3a ^ff^Kfem-r ^ ^ - * fc (:iatfe^Df it 
IgM 51^^:05 J ^^=^-K-r^:^SiB^!I^^-r§#^l-«. IgM^S5if2^ 

?'cev^#'a•^-{^. IgMt* 6*#:t bT^m^:t^5r t^s§gbd^^$;JxfCo 

15 ifmm(D^nAz.m-5\,^x. igM (D#»#:«3t^Mi^i-5r^^sRrtg^j^^ofc„ 

20 ; co-transfection)i-§ ;i t \Z.^^X'mM\'^WK't^ ^ 5o M^ei, H 

^—(D^^ ^ — 3 ocDat'g^^SEff UT#^^fflJ3^^ff^Kfem-r5 ^: i: J: o 
25 i-^c^t^t). HIS. LiS. *5j;TJ«Jli(0 3 0(^jt'fS^^iB«$ttfc^m^^ 
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•tts:t>-h^^mit. t^rlB^^^^-*f^:^:i5tfe^^W;^-^^ IgM(DH^. IgMOL 

8 o%&±(D^M^w<y 5 *^ IgM ^m^-r^o m^^tif^ igM ^ 

10 5*tSia^!l^^U. :^>o J^$r=i- Ki-6mSga^iJ?r^$-f. 5 0%i^;_h(D^» 

^M^i^Mfis 8 0%}^±(Dt^m^W<^ 6 IgM ^m^i" So tbfc Ig 

M-^-7-(j:p^s65 6»#:igM©fiJ^fl. fca:;tf^#lJ:i&-<S;^fe (»0!l4) fcij; 
oT^Si^;5S-e^So :^^PJ{-joV^T. ^IgM 13(^6*^^ 5fi#:(Dlt (6» 

0 j^±-T?feSo 6 IgM 5 mm^it^x CDC m±i>^^M^^^ t ^m^^u^^ 

^Tv^5o bfd^SoT. 6»#:igM^«5fe6^^;ii^5ti-§::^:dST^tS7^^0^(D::^ 
20 »#:-^^»;as^^v^m^fex.IgM^feS■r5^:i:^*. ^^^^^^3:3^v^IgM;^|S#^,tt6 

{lMi^--4mi^^XX^6mi^) ^'^mtA^t^^J^^tht^\^^:it (Wiersma et al. , 
J. Inimunol. (1998) 160: 5979-5989^ Sorensen et al. , Int Immunol. (2000) 
12:19-27) ^^mWts:m^1^^lE^(D^M-AtpSmtfi:^o 
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WiH^mm-i. mmf£Wi^Mmmm(DmMx-^m^th^o mm. mem. rpmii64o. 

mma^. 4^Mj^jfiL« (Fcs) m(Dikmwm^^mir^:ith-^^%^i.. mskm 
mmvxh^\^\ j#«^opHfi. ^6~8;e)S0^bv\ mmi-i. mm. ^3o~4 

5 0°Ct?|t) 15—200 B#rB^^TV^. CTit±-fi®^i^. ilM. § V ^ ^:!]P 

10 IgM^m-^iJ' i?^--eff^Wfem$ tvfc CHO Ifflia^cDtti^j^fflflSf*. it*±?t'=f='te: 

IgM ^ i ^ ^5"C^ 5 (Antibodies : A Laboratory Manual. Ed Harlow and Dav 
15 id Lane, Cold Spring Harbor Laboratory, 1988)o }±> i^^JiW:^^^WM ^ tlf^ 

tii^x^^o fctx.i-£. t h s 5(5© IgM J; o xjfm^^ $ titcmm^ 

20 gM{^^K6t)i3:«f£#J'.eigM ^ir^^T^^o fc§v^^^. -^j^;^- t h=3rp{ 9 

igMx-htiit. •^^7;^^t: ^(Dv^-rtl/<^se«%^*J^^v^IgM^^. ^K&^jeiM 

25 j^T. ;tfl 1 0 %J^T. i^if ^ U < 5 %J^Ts 5 V^f^: 2 %^^XT. Mt-^^ 
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0 %&.±<D 6 6 0 %J^±CD 5 0* U < 8 0 %&.±<D 5 fc{4 

5 ^ fctt 6 0 Ji(D 5 ^ ;iT.a IgM ^«e^(-|Ee#^^ 5 

fe^v^fii: h (^s) -mmmm (rt^) =¥;^^^#:^:^-rr ^;e>5-e#^o 

^$tL■rV^;5 (Yonehara et al. , J. Exp. Med. (1989) 169:1747-1756) » Ufc;*^ 
^;as^fetbTVNSo -^rc^fcfelt^Sr^li-rS IgM^#:{i. m^;^6^t-f- 
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y K GM2. GD2. GD3. &5 V^f* GM3 Icl^i-^^^cD. < O>0=»Offii^ilBlg 

KGM3 IgM^|2^f±. :^^mi^mf^»t. bV^ IgM UT^i-^l i:^s-e# 

5 ;^Vi^^y KGM2 fc§V^{:iGM3 ^^^Bi-r^V^< o:^^0^#:^SfR^§;^XV^^o 
^^ig{^*5lt'5^;5f^^:^^^y :^iXKGM2 IgM^#:, fe§ V>(*^:;if ^-^5^^ y K GM3 

^ 6 if fc?^.e^ IgM ^#:itfK^^^# bTs l-^S;^i- § r i! ^ -T?^ 5o ' 

10 :ff>'^^ V K GM2 liTiPfs V K GM3 ^frc^ rT^^:^ ^ UT^ 

^-:^f y K GM2 ^{2^ (L55) : 

H m ■■ iB^IJ#^ : 2 0 (ifi^lj#^ : 1 9 ) 
15 hm- iH^J#-^ : 2 2 (ia^lj#-^ : 2 1 ) 
^;if>^^'y^->KGM3^#:(L612) : 
Hii : iB^lJ#^ : 2 (M^m^ ■ 1 ) 
L m ■ fB^J#^ : 4 (M^m-^ : 3 ) 

20 So 5*#:fe5V^^±6*#:OV^■rtb;e)^^ftil:^i;lJ:b-<T#<'atf I 

1 . 5 &.±. $f ^ U < 5 J: f9 * U < 1 0 j^_b-Cfe 5 ISmii-^^^S 

25 <U5 &s±. J; <9 0^ U < 1 0 &.±Xh 5 |M^,m^#)^S#^i-So 

fc^x.}^. ;$:3^5g(D^;^f>'i5^y KGM2 IgMjrL#:*fc{*^;?f ^i^^y K G 
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{-^f^nmcD^m ^nt>^t ^^x^ 5o ^ h v ^tv- k gm2 igM 

^iffly-^^ V K GM2 IgM 1^i^-^fclt.m:^^l^^^ V K GM3 IgM m^^^^^ 

i^^rt^^. mfl^rt?i*r. i^rmMt^ti^x^^^i^fa-im 

^mKI^-^ir^ :zti!)^X%^o lei^o^a^Bf t-iH^S^i-S ^fhx^^o 

- ^-ff l^^^V K GM2 IgM f*^:^' y K GM3 IgM ^^^^^^ 

15 i:y)WmHhVftimMtl.Xl^-¥-t^^fhX^^o m^lt. :^-hl.<i-i^tiKl^ 

m'sM^^t>'\tx . —m^m^ htit^mMmMi<i^M^rb^miLmAjfmxm^a 

20 ir^:Ltiz^<:>xmM^tir^ct-dm^hti^o ^^hmm^^Hr^^^m^A 
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-r^^^ttM^tt^Jt bT«. m^it:^V y/V-<— h 80™. fe5V^^iHC0-50 ^ 

— IlIlilo##:aikgfefc!9 O.OOOlmgjO^b lOOOmg ©f5iat?51^r ^ ^5B]-fg-^^fe;5„ 
S>■^V^{^, ^#fefc 9 0.001~100000mg/body (7)i5H-e^^»^51^r 

15 -TffiJfeV^ 

^ i-i IgM WA-T?|0J3SI*W{tffi ^^-f- 6 o (O IgM JtlI^ IJ^ bfc^#:|Sm 

M^j}zi*5v^T. ^ma-±^m(Dmmmm^^^^\^x^(Dmmm^^^iz:i^^^ 

^£jl-r§;^^fe^-OV^T^4. ^B#f^ 5057313 3R|S#fF5156840 -^^^f2«$^^ 

mmm. mmmm^mm't^i7ii^mMtmmir^^ti^2:^x. mm^M:^mi^ 

25 §ri^l?^So 
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a) ]«s--em^ ^-^/c^ y T y )vt ^ K<f /v. 

b) i^^t|gcDM^T^^^:=^'>A^-g-W-t-5:^J<y T:5^ y/VT^ K<5^7K *5j:t)? 

IgM 10 0 i! tiiW^^i-e fe 5 fc 46 . —^6^ /.e;^&-e f4# 

V^:5 IgM ©#*#:«3^^D5^Mi^-*5V^T^i. RI tllibfc IgM ^ffi V^T#3l7^ SD " 
S-PAGE Sr^T^ceoTV^6 (STtfe 6 /J. Immunol. (1994) 152; 1206) „ ^©;^&(C1{*. 

10 RI;5Siei.^-r-feao — IgM^E^fpi! UTifl^i-5fciJ?)Jc:«, ^5tiii@^-*5V^ 
T IgM (D#*#:«5t^^tffi-S t ^S»;^Si£^^^-efe5o ^ 

X5glc::j3V^T IgM CD#*#:«3tcO:^>fclf;5Siei.^-T?fe5, itt?>OX@Jc::jSttS IgM 
15 J; 5^cC^#^fiJffi"f-§^^l-«J:<'-C. lgM(D#»#:«3t^^b5 5i:i:^^m 

a) j^s.-T^B-a^^-frfc/K y y /i^r 5: K^vi^ : 

20 U < {± 4 0 °C~ 6 0 °Q,-^m.^^^fz.i^ VT^V /^T ^ K<f /l^t*. ;*^|SP^<^ IgM O 
b)iffliS<^aiil^T^^^^^^7 A (Ammonium PerSulfate;APS) ^-^^^-'S^" y T-iJ^ 

y /i^r 5: k^j^w : 

25 — isf- sDs-^°y Ti^ y /i^r ^ K<f/v«^^1<»iffl(Z):^y y /i^t^ k^vv«. 

0. 0 5%^ScD APS ^^Ay■T?V^5o ;itl.tc:^b-C. fci:;t}^0. 2 5%ii/._h, ^? 
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*U<{*0. 1%~0. 5%(DAPS^^t^:^])T^V/l^T^]^'if/Ht.^^m<Ol 

n\^X:^^m-^Vt. HYBRID MIXER (KEYENCE)^fflV^T. ii ^ 

T^Big© IgM^^lf;^fefis ±|B^# a)-c) (7) 5 ii'^^cC < t tjV>-rtL/?)^— OCO 

10 ^#Sr«fc-t-3Ky Ti^ y/VT5: Ky/^'^fflV^6r ^^;nj:oT^mi-5^i:;DS-e# 
b < «±bB^# a) -c) O 5 ^ (^^P^^cC < ^ ^> 2 oi^±, J; <9 * U < a) -c) (D^ 

15 ^;a5-e#6o fc^x-fi Tris-acetate SDS^I&/-^5/:7t— ^^5^<^ Ig 

M CD^f^ff:^&f-*5V^T^^ bV^|gW?^'efcSo Tris-acetate SDS ^1<Ib^-^ 5/ :7 r — 

<Z) IgM (DW^I^'M-^. 5 a#:*5 J; V^/-^ fz. n 6 IgM ^imfMM t 

5 *#: ^ . 2 ^^^(D Rmt2 ^=F(D L ^ IgM (OmmM-^-^ 5 o^^T-TS 

IgM 5 o i^'i^^- 6 mi^m±t>^ qx^^ igM ^ti-f-o 

IgM 5 fe5V^«6*#:«3t^«. ^^CO;^^ (:5:K6/J. Im 

munol. (1994) 152; 1206) \Ci:.<^XmWt^ ^ t'fj^X^ ^ fe5V^^*6 
25 »#:«it^-H5o IgM(D^|f#;^^fe(3iJ;tL«\ 5 »#:^^cf* 6 »fr i: 

b-C#i^i-§ lgM(D»l:b^5ge>;5^eit-S::i:1>-e#§o M;t(*x «^^S3c»jm<^<>'^ 
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:;^^5gc^ IgM tD#»#:<Z)^W:^^f*> IgM (D^-a-l^^t^^^Wl-fiJffii-?) - t ^s-c* 
*^P^^iI*3V^T. itm© IgM^-?-;0S#^^'^Jc:j;oTl§'a'b/c::5^^^^'^" 
#:t-s5o ^■a^#:(D?F^^l3:J:oTIgM<D^#:^UTCD^ttf«'fb-t-?)o fc^;x.f^. 
10 ^^;iS^:^^bb-rVN?)/cfe. IgMc7)#^#:fm^?r^C^i-V\ U/c::$SoTE^ 
n"pi: b-C IgM ^Ii^i-5fci6ic:}i, IgM c^^^#:(D^a6^l¥«;aSieixS-efeSo * 
IgM <D#»#:(D^tff^fef±s IgM <D 5 6 *^(Z)4:Jt(D^jfe feTs Ig 

IgM XzM-^ $ tL;rt{*\ IgM 5 »#: fcfi 6 *f2^) h bT 

^^^bTv^s ^ t h 60 MeK;OS*tS^;n.:^c igM -efctt 

f±\ se«^-feJc:j:oT^Ki{ie^^Sr ^^s-e^5o fe5V^«7|c*t^c7) IgM "t? 
feoTti. irC M ii^#:^^ofc-ri>./^'n 5/ b^f|ff^^J:o-r IgM(D/^^ K^l^ 
20 ^i-^r So |ll^$tl.fcIgMcD/-^i/ feSV^f*^S 

lgM(D»^^5ei-Sr 

IgM 0:9-^lT^^^fiJffi1-;^bfi> IgM (D^m.^m^M.^^mx^mm't^ i 
bfc^SoT. «;^^«J^c5 IgM ;feSclt'l4|ll'f47cm(Rl)^'^^bJfc 
25 V^-e^m-rS:ii:d^-T?^So ;^B?a}-*3V^T. RI ^'feffib^=eV^^^Jf:^&(non-is 
otopic analysis) h f*. «^^lb^© IgM ^^kM'l±lHl{i5c*li^i^1-O^SJe: j: oT 
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T^^So ^fPtt^^K^ UTf*. ^IgM^fr. 7°n7^^>-A. ^"n 

IgM Fc j'^t^^ffiv^^r 6o ^^m(D^^-:)jm\z.^ 

-€(ALP)?'ceif;6SffiV^btb^o -fe^f-f^s ^%^m. ^%^m. $?5V^^^^'fe-fe^ ■ 

^mtz-'T-^ })T^V 5: Y^;^ti^ hfa^. IgM <D#»#:^ SDS-/J< y T y /^x 

yxi^y/vT^ K<J^VK^. igM(D#»f2^^5^W-f-5;^}fei3i*5itS'f£>^{cMi-5o 
15 a) ffi^a-tfm-^^-^fcjK y y /vr ^ k^vk 

b) i^^iitc^APS (Ammonium PerSulfate) ^^^-^-^if^^) T ^ 3 J^^T % Y ^ 

^;rbb®*°y T:^ y /vT? k^^^/vj^s v^-rtb^i^^p^co igM^i^ff^^fetc^^-e 
*5^ts$f*uv^7Ky T;^^ y/i^T^ K'^^v^-^*^ _htB^#(Da) -c) (Z)2oj^_h. J: 

f9 0^b<{ia) -c) CO^T(^)^#^vSfc:i-o mzJfmm±. a)-c);5^ b S 
^;ei^^>^tR$tbfc^i'^7^^ < i % 1 o(DXm%-^tf. IgM SDS-^K y TiJ^ 
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5 a) -c) (D2-D&.±^ J:«9 0^b<f*a) -c) (D^TOXm^^tfo irf^^ib^ 
mmit. ^COXa a)-c)^^£f. IgM cO#»#:% SDS-*° 3J Ti^^ y /l^T 3: K<5^V^« 

i)T ^ y /VT 5: Ki^i«MS®iiiMT :/^:=i ^ ^^^ip-f-a x@, 

10 *5J;t^ 

3)r ^ y /VT 3; k ^j^fi-em-a- ^ -fr § x@o 

20 marker : — 
bulk: L612^Mfn 

&(D^M (J0 + ) C75CJ15, CJ25, CJ38, CJ45, *5 J;tJ« CJ67 -^tL^^tb^ 

1. 5 -e#fc L612 ^^^m^iSJi^t5fe'55^&* -ii?f 0|S:^^:^-ro 
:^(DW^M <^CA02, CA15, CA19, CA20, *d jztJ^ CA24 (4, ^^^flM 

25 mm 1. 5 T#fc L612 ^^^^»^(Di:t^Ji?f 

HI 2 fi. L55 (Dm^±m(D 9 ^-y^^ iyT-^:y^^(D'^^^^ir^ 
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MX-^^o (J^+) « J^»fe^^«AUTv^J^^v^ffm^m«(D. (J 

St: L55*tMia 

5 :^(D'WM (m + ) (^05, 23, 32, 49, *5j:D?61«, ^tl^ri'^M¥\2.ZX 
#fc L55 LJ05, LJ23, LJ32, LJ49, *3 j:tJ« LJ61 (7)^*Ji?f 

:^(D^M Om.-) (D24^ 26, 39, 66, *5 j; tJ^^ 74 ^fh^^thMMm 2. 4 X ' 
#fc: L55 ^^^3^^fflJJS^5fe LA24, LA26, LA39, LA66, :3rS^X:^Lk74 (D^m±^(D^ 
10 ^^^iTo 

m 3 ft, L612 (Dmm±^'p(o^^mi^^^m vr^m^^^^^Mx 

L6.12: L612|tMi?pt^?^:^§r^"f'o 

CA19: ^JiM 1. 5 -e^#fc L612 ^S^m^fflSa*^^ CA19 (^J§*_h?f O^:^^^i-o 
15 CJ45 : ^Ji^J 1. 5 -t?#fc L612 ^^^m^ffllS* CJ45 (^j0*_htt<^^^^^i-o 

El 4 (t, pL612pentaCA4 mAWl^^ S #*#:ff^J?fe^^f Ufc^^^^^-f-^i^X 

SIT. mmmi^&^^^x-^?^m^'s.i^Mi^m<im.mir^, 
25 mmm i ] v y ^ k gms ic:>t-t- s mM^M t h L612 (Di'fm 

1. 1 ^;^f ^-^^ y ^^v- K GM3 t h H l^it'fK-7-<^«^ 
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;^>'i5^y ;^ixKGM3 ici^^-a-t-S t L612 t^i5-f-^) coH^Sr 

=2— Ki-^atis-^fi^ Epstein-Barr '>^/V;^-T??f^R^^^;Jxrct: b BlffllS (SX 
T> L612^^B^J3&^^tSi-5) J; ttm bfc Total RNA^ffiV^T. RT-PCR?^ 
i<lX^XmmV±. L612 (3DH^Rr^M^«'feT■(^:^S@B^!I^^•oV^T^^. Hoonb 
5 J: t9fR^$tt-CV^S (Cancer Research 1993 ; 53 : 5244-5250) „ 

Total RNAfi, RNeasy Plant Mini Kits (QIAGEN^fcM) ^fflV^T 1 X lO^lfflJi^ 
<D L612 B 19 ttfcfc} bfCo IgM H 0^£^^:^(D^t^iB^lJ^e:K<5V^T 2 

(D;ry =f'^^ l/;^^ K (LMH-f3, LMH-r3) ^^fj-bfCo LMH-f3 (MB^lJIi-^ : 7)' 

;^;^fR]-C\ LMH-r3 (ia^ij#-^ : 8) i-tT^^^-^:y:^:)jmx-^^^ti-^m\^ 

10 fCo 

1 jtxg(^ Total RNA^-g^UT^ SMART RACE cDNA Amplification Kit (CLONT 
ECHthM) ^ffiV^5'7^^Mi 3'*MijlC:^fiJbT5t^-^»ffiT-&iiif'Ibfc:o 5' M 

mmMm^(Dmmi-i^f^^ v ^ \^-^^ k lmhts srffiv^. 3' ^^m^^^(r> 

y X^-^^ K LMH-f3 ^ffl V^^Co ii^fe^S^Sfi 42°C-e 1 "^Wi 30 

15 5^KSj^;;^*fco 

PGR ^j^:^?^ (50 /z L) (om^ -^m^TT^-to 

5mL CO 10 X Advantage 2 PGR Buffer^ 
SiuL 10 X Universal Primer A Mix^ 
0.2mM dNTPs (dATP, dGTP, dCTP, dTTP) ^ 
20 1 /z L <D Advantage 2 Polymerase Mix^ 

(i^;_h(^)^:$)'^*V^Tt^.t5 GLONTEGH%i^) 
2. 5 /z L ©iii^^^SJ^;;^^). 

lOpmole (^'a-^:^y ^ 1/:^^ K LMH-f3 ^fc{4 LMH-r3 
25 ^^^CCD^WMMy^X 30 

94°c/5#ras 72°c/3^ra<?:>i^-f iJ'/^^sini 
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94°c/5 m^. 68°c/io fpms 72°c/3 ^m<D-^4 ^/v^ 25 mRm. 

PCR^#>{iQIAquick Gel Extraction Kit (QIAGEN|±^) ^>ffiV^T. r:^^n — 
5 ^y'Vl-;^^ h ItM b . pGEM-T Easy ^ ^ ^ (Promega ^iM) Xi—=^':y -^^ 

:s-t>*sacii (^Mit^fc^) -etmbb-c#e>tb§^ i.ikbpfDifM-. *5 

J;'a«3'*^Mf5^^'^tJ>-<^i?^-^0JPS^mApaI (S^g3t%h^) ^(3^NotI 

-e^g-fbUT^fetV^S^l. lkbp(7)ir>^Sr?li'a^U. pBluescript KS+ 
10 {-Mm%%m ^^*L612Hm5t^-T-^#fCo 

LMH-fxho, LMH-rsal ^^V^T^^ft(Z)5t'fe^iff>ltS^iili'IbfCo LMH-fxho (MB^J 

1 1) {itu;^:7°^-r-^-T' L612H m&B^=^'(D 5' P <5^-f XU. 
;6^oXhoI0JPS^^mSiia^'J^ceejt/l3:=iif ^^i^ia^lJ (Kozak, M. J.Mol.Biol. (19 
15 87) 196, 947) ^#Oj:5f-> -^fcLMH-rsal (Sa?lj#-^ : 12) 

-x'— L612H llalfe^fZ) 3' ^i^iC/N^ ]) X Sail ^OPS^^miiiBM^ 

PGR Si^;^?^ (50 // L) ©m^^^fil^i-o 
5 /X L 10 X PGR Buffer, 
20 ImM MgS04, 

0. 2mM dNTPs (dATP, dGTP, dCTP, dTTP) . 

1 vy h (D DNA y 7« ^ KOD-Plus- 

(^^>l_t:(D^5^^*v^-rtb^im#m±M) ^ 

lOng (D^-^^ L612H ^st-^^^-^tf pBluescript KS+^i5^ iJ'— , 
25 lOpmole (D-B^^::^ U ^ W::^^ K LMH-fxho, LMH-rsal 



wo 2005/005636 



PCT/JP2004/010444 



- 3 6 - 

94°C/15 fj>m. 60°C/30 68°C/2 ^mo)-^-^ ^ JU^ 30 HIM 

5 (SM3t^±M) X-mihVfcm^. QIAquick PGR Purification Kit (QIAGEN%h®) 

^m\^^xmM pucAG (ommm xhoi tPfictiijE^ n — = ufco 

;jjs:^^^_pUCAG{i^ pCXN (Niwa b^ Gene 1991 ; 108 : 193-200) ^fURS^* 

10 $ pUCAG/L612H UfCo :^:7"^:^ 5: Kt-^^n^ L612H0<Dii:S 

1 .2 ^:>^f >- y :^ K GM3 t h L 0at>e^<^«ll 

•L612 L =1 — K-r ^m^^(4 L612 B ^BIS J: 9 tttU Ufc Total RNA 
ffi V ^T. RT-PCR fetCl J; o XMU l^f^o L612 O L m.'^^^i^AB^(DmMM^^l 
15 iZloV^Tf*. Hoon SjIj: J; #^^;JxTV^5 (Cancer Research 1993 ; 53 : 5244-52 
50) o 

Total RNAf*. 1 IH^mtcl UT L612 B » j; I? ttttS bfCo IgM L 

m'^'MUMc(Dm.mmm^&^\^^X. 2:^15:©;^!; =f>?i^l/:^^K aUL-fU LML-r 

1) ^W^IfbfCo LML-fl (ia^lj#-^ : 9) >';^:^fn]-C\ LML-rl (iBM#-8- : 

20 10) {^T>'5^■fe>';^:;^rRI■T?•^;^^^t^/'a-^bfco lug (D Total rna tr-^IBUT. 

SMART RACE cDNA Amplification Kit .(CLONTECH ^±^) ^m\^^5'^mMt 3' 5^ 

K LML-rl ^ffi 3' ^i^mm.^'f'<Dmmi-i^]^:t V =i^^ ^ X^ir^ K LML- 
fl ^fflV^fCo ai^^^MJ^^f* 42'C-e 1 30 :9-MRJ^:^$-lirfc„ 
25 PGR (50 M L) c7)m^^^i-^-t"o 

5/iL C9 10 X Advantage 2 PGR Buffer^ 
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5fiL(D lOXUniversal Primer A Mix^ 
0. 2niM dNTPs (dATP, dGTP, dCTP, dTTP) , 
1 liL (D Advantage 2 Polymerase Mix 

iSX±(D^S^m^^tl-h CLONTECH^±^) 
5 2.5nL(D mm^RStmm . 

lOpmole (D^^:t]) =i^^ ^ 1/:^^ K LML-fl ^fci{4 LML-^1 

94°c(D^mumi^x 30 ma. 

10 94X:/5 fj>ms TCC/IO^W. 72°C/3 ^m(D-^4 /l-^ 5 

94°c/5 fpm. 68°c/io fpm. 72°c/3 i^m(D-^-< ^ 25 tu^m 

r 

PCR0i^}*QIAquick Gel Extraction Kit (QIAGEN%t^) ^fflV^T. T:;?fn — 
;^<5^V^;?)^b*tMbfc^. pGEM-T Easy^^iJ^— (Promega li:^) -^i^^ 

mm±m) x-m^t i^rrnhnm"^ 0. 7kbp ©wk-^ *3 j;t>* 3' ^mMmm^^^t? 
^—^mmmm ecori {^mmm) xmit bT# btus^ 0. 9kbp Jt 

?r?l^U. =fp? l/;^'?^- KLML-feco, LML-rnot ^fflV>T^^;ft(^5t^ 

^ifit^iiiliMUfCo LML-feco (@BM#-^ : 1 3) f*ttr;^:7"^-r "T? L612L « 

20 is^o 5' ^m^^^4 -f V X ;i)^o EcoRi ^jps^^Biisa^'J:^^ h =^ if 

5^i^iB^J^«FOj;5J3:> LML-rnot (Sa^IJ*-^: 14) i-i^^y^^-^—XL 
612L M^S-iF© 3' y X Noti fij PS^^^.fi@B^iJ j; 5 

PCR Rmm^ (50 At L) 
25 5 L 10 X PCR Buffer, 

ImM MgS04, 
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0. 2inM dNTPs (dATP, dGTP, dCTP, dTTP) . 

1 5/ h © DNA ^ y ^ ^ KOD-Plus- 

5 3' ^i^mmm^m)i. 

lOpmole (D^^:t V ^ \^ir^ K LML-f eco^ LML-rnot 
^ fcS^£:?a^^#«^<^ ^ *5 ^9 ^ o 

10 *^l3:Si^;^Ki^?r 72°C1? 5 :9-Ffl^Jn^ Ul^Co 

iiiUb/cft^K^ifK-f*. 0jpw*EcoRi mmm±m) ^xmmmm ^ioti 

(SSatliM) tfM'fkLfci^lil. QIAquick PGR Purification Kit (QIAGEN%h 
M) ^fflV^Ti»MU. pCXNDS (Dmmmm EcoRI jo J;tJ^NotI ^iftl3{±(;i^fgU. 

15 ^^^iJ'iJr— pCXNDS (D«||<Z)^5fD:^^^-oV^T. J^T(-^-<5o DHFR-AE-rvH-PMl- 
f (W092/19759 #m) Ofeif* H MitjS^ ^ -<i^ iJ-TS fcS^lei. 0JPS^* 

EcoRI/SmaI§|3'fi-e^'^'fbb. ffi!|(Z);^^[HlJUlUfc^iJ:. EcoRI-Notl-BamHI ad 

aptor (SMatth^) ^1!^ n—:^>'i^VfCo ^O^iJ^ i?^ — ^ pCHOI ^^^S UfCo 
pCHOI © DHFR5l'fe-?-^?a§|5'fi^ pCXN (Niwa Gene 1991 ; 108 : 193-200) 

20 (DftlJPS^mHindlll^'fiicli^n— ^^-i^^Lfc-^i^i^ — ^pCXNDS ^#^bfCo 

fc. Lmm.&^m)T-^pCm)3\Z.^Vt—::^>^V^ ^^U/cT"^;^^ K^pCXND3/ 
L612L bfCo ^^9:^^ Kl-^^txS L612L ^(D*&Sia^iJR-a«T ^ 7 MMB 

^IJ ^Sa^lJ*-^ : 3 *5 j; t/ia^lj#-^ : 4 (ei^-Tc 
1. 3 ]) K GM3 t 

25 L612^m.^^^ — ^i'fM-t^±^l^. pUCAG/L612H ^^IJPS^mHindlll (SM 
5t%t:M) -^r^'fk bT# b :^ ^ ^ 4. Okbp <D if ^ pCXND3/L612L Ij PS^* Hindi 
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Il-^if^iS^il-jg^U. iJ^n— ::^>'i/bfCo ^^lxfc^7^^ K^pCXND3/L612Ig 

1. 4 y K GM3 1 b J matfe^^s i t>*^m-< ^ ^ —(omm 

5 L612 (D J Ki-^st-fSTfi L612 B l« J; 19 ttttS Ufc Total RNA ^ 

^V^T. RT-PCRifeJclj:o-riii|iSbfCo Total RNA {i. _bfS IH^^cl bT L612 ^ 
m B liBJJS J; t9 ttm bfCo GenBank t^l^^^tbTV^^ t J mA'^^(Dm.&m 

J\\ (GenBank : M12759) i::S'5V^T. 2 ^O:^ y l/;:^^ K (J-fl. J-' 

rl) ^l^tfU ^^UfCo J-fl (@a^!J#^: 1 5) «-fe:^-;^::^f^-T?fc 
10 at-feT- Exon3 Jc:^N-r -f y X J-rl (iH^tJ*-^ : 1 6 ) f^iT 
tr t: J m:MB=i' Exon4 7^ y X-T^c 

1 M g <^ Total RNA LT. SMART RACE cDNA Amplification Kit (CLONTE 

«'fR^C>±iilii}i'a'^:^y ^ U;^^ K J-rl ^ffiV^. 3' 7^M3t{H^©iii|iI 
15 y =f ^ 1/:^^ K J-fl V >fCo Ji^fe^S^SJi 42'C-T? 1 30 

PGR (50 M L) (D|M.^^|fetc:^t-o 

SAtLC 10 X Advantage 2 PGR Buffer^ 
5juLC0 lOXUnivei-sal Primer A Mix^ 
20 0. 2mM dNTPs (dATP, dGTP, dCTP, dTTP) . 

\ li\,(D Advantage 2 Polymerase Mix 

(J^XJl(D^53'{*V^-ftb^> CLONTECH%hS) 
2. 5 ;i L (Di|*fe^^J^^^m^^. 

lOpmole (D^WL-ir y =fp? iJ' K J-fl •^fz.\± J-rl 

25 * fc^j^;?M^fi= "9 "t? fe § o 

94°CO|0W?a^Jc:T 30 
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94°c/5#Ph1. 7o°c/io#rHis 72°c/3 ^m<D-^ 4 ^/i^^ 5 \mKm 

94X:/5 #^1. 68°C/10 #r^. 72°C/3 :$>ra©i^-r iJ^/V^ 25 |fiIS« 

72°c-e 7 ^mMmi^f^. 

5 PGR S#;}4QIAquick Gel Extraction Kit (QIAGEN^h®) ^ffiV^-C. T:^fn — 
;^ <5^VV;ei^ felts Ufc^, pGEM-T Easy ^ — (Promega ^t^) -^i^ n — ^ 

%hM) -em^t^ uT#fetbs^ 0. 5kbp cDif>i-> *5 j;u? 3' mmmmim'f'^^t^^^ 

10 ^-^^JPS^mEcoRI (SSitffiffi) T?mibbT#fetl.S^1.0kbpCD»f>T-^?^ 
^l.^^:t]) ^ l/::^^^ K J-feco. J-rxba V^-C^^S©at{s■^»fK■^ii 

■J-feco (@a?!l#-^: 17) J«;^:/^-f L612J 5' 

-r 7' y X ;d^o EcoRi $ij ^^mmmmMm ts: e> tj«ic: ^ if -/ la^o o j: 5 

15 fc, ^y^c J-rxba (BB^li#-^ : 18) f±#;^:/^-r "T? L612J ^Jt-fe-^t^ 3' 5^ 
PGR ^jS^I^ (50 fi L) coia^Sr^fc^-To 

5 M L 10 X PGR Buffer, 
ImM MgS04, 

20 0. 2inM dNTPs (dATP, dGTP, dGTP, dTTP) , 

l^=.^y h(DDm:^]) —if KOD-Plus- 

5' mi^miAi^^m)f. 

3' 5^i^{l!|»^^l^>t. 
25 lOpmole (D^f5^:^ V =i^^ ^ K J-feco, J-rxba 



wo 2005/005636 



PCT/JP2004/010444 



- 4 1 - 

94°c(D^mum^x 2 

94°C/15 #Fb^. 60°C/30 68°C/2 ^^Ph^cDI^'I' /V^ 30 

5 (Srgjt^iiM) -Cm^tVf^^l^, QIAquick PGR Purification Kit (QIAGEN %h 

M) ^m^^xmn pcosii-zeo (Dpimm^ ecori *5 J; tj« xbai mm^m^^^^ 

^ — pCOSII-Zeo ±J^^(D pCHOI <D DHFR st^^^mtWiL^I^* Ze' 

10 ^ KSrpCOSII-Zeo/J chain bfCo :^y=7:^^ Kl-'^^tbS L612J«^(Dit 

1. 5 W}mm^m\^^tiin.:ff>'^ V K GM3 fc 

-CHO mm (DG44 ^fflV^fc^^^mm=^<^#M^*i^fe<^ J: 5 UT^To 
Gene Pulserll (BioRad |±M) ^ffl V^^c:3^ l/iJ' b n :^ 1/— a ^-^iiC J: st^H^ 
15 WAUfCo 

— pCXND3/L612IgM (25 fig) t PBS J^MP Ufc CHO Iffljg (1 X 10^ ^fflj3S/ml) (DO. 7 
5ml Sr^-a-bfctjO^TlcJi-eiO^^W^^SPl-s =^:=-^>y ht-^Ufc:^(-1.5kV. 25 

/i FD (D^i^^T/-^/^;^ ^-^x.fc. 

HT supplement (Invitrogen th^) ^ 1 m^&X^t^ CHOS-SFMII (Invitr 

ogenlthM) 40mL t:i»L-fCo mm<DmMX 50 m^mmm^i'^mi^s 96r^=^/l^ 

i^mmy'^—hi^iooui/^:xL/ux^m\^r^o co^^ >^^-<—'^— (5%co2) -e 

24 Geneticin (Invitrogen ^t^) ^ 0. 5mg/mL J: 5 lc:^:&n U 

25 T 2MPH^i#*bfCo 

Geneticin mm^^-f-l^M^W:M^<D = n c:^— $ ;^^fc c^/l-OJ:^*_h?t 
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^(D igM MK^\^^xmmm i. e \z^irmM^Mmx-m^\^fco L612 -M^^mmm 

W^m^A^i^M^l^. L6I2 ^^^mlffllS^ CAO2. CA15, CA19. CA20, ^XXJ^CA 
24 ^#fCo 

5 ^57— pCXND3/L612IgM (25 g) :jo j:!)^ J ^^ii.^^ iJ^— pCOSII-Zeo/J chain 
(20 M g) ^ PBS \Z.mM L-fd CHO lBJ3g (1 X 10' MlkMl) (D 0. 75ml l^f^ h <0 

^^lC_b-C 10^W?«^*PL. =^:x-<5^ hi<^^\^tim^ 1.5kV, 25AFDCD^»^c:•r^^° 

10 HT supplement "(Invitrogen ^±M) ^ 1 ^^^St?-a-t> CHO-S-SFMII (Invitr 
ogen%hM) 40mL(;i«UfCo 

mm<Dmmx 50 m^wimm^imi^. 96 ^^^vmmmifyy— vk 100 h \/^ 

:E^VT?r9-?iUfc. COa^i/^a.^— iJ'— (5%C02) XIA.mW^^^. 0.5mg/mL|t 
Genetic in (Invitrogen %hM) :jo j:t)^' 0. 6mg/mL ^g^cD Zeocin (Invitrogen 
15 %m ^^*PUT2 3l^1j#*Uf::o Geneticin, Zeocin 

(T^nn:^— ^a^il^^tL^C^rn/VcDtt^Ji^tc^KD IgM »J^oV^T||jfeM 1. 6 ^31:^-^ 

mS^*&-T?aiJ^bfCo L612ift^5im'^^M^*A^i§*bs L612^^^m^ffl 

JiSt5^ (CJ15, CJ25, CJ38, CJ45, CJ67) ^#fCo 

1 . 6 Jt* Jb?t CO I gM MS ® ^|IJ ^ 
20 tS*±?t4'(0 IgMM^cOiilSttii^TcOct 5 tcffofco Anti-Human IgM (BIOSOR 

CE tt^) ^ 1 ju g/ml l^?'^^ i 5 icl Coating Buffer (0. IM NaHCOg, 0. 02%NaN 

3) 96 T>^/VELISAffi:/I/— ht;: 100/il/!>cnyV-tr;!]P;t, 4°C-C240# 

Rinse Buffer ■t??^#-L:^c^fc. 200 AzL/^j7ai/V(0 Diluent Buf f er % 
25 ^IB X.. 1 ^^WJ.^m.]t- $ :/ n >jy dp ^ UfCo Rinse Buffer *5 j; tJ« Dil 

uent Buffer <0|a^ti-?rtb-etv^<D ^ 43 «9 "Cfe 5o 
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Rinse Buffer: 

PBS (-) . 

0.05% Tween20 
Diluent Buffer: 
5 50niM Tris^ 

ImM MgClgs 
0. 15M NaCl, 
0.05% Tween20^ 
0.02% NaNg^ 
10 1% BSA 

^C7)=^. Diluent Buffer -eai^t^:#f^bfcJ§*Jb?t^ 100 juL/^7^/V-e;!jq;t, 
m^'^l^mKJt-^'^tl. Rinse Buffer -^^^VfcW^. Goat Anti-Human IgM, 
Alkaline Phosphatase conjugated (BIOSORCE ^±M) ^ Diluent Buffer 4000 
f^iC^lRL. 100juL/!>zc/V-e;(jnx.. ^tfi-t? 1 H#rHlK;S^-1i:fCc ft^tC Rinse Bu 
15 fferX-m^\^f:im^T/\^:fyVy:i-:^':7Ti^—'^&W (SIGMA tt^) ^M^. S^^fe 
Tti^ff- Benchmark Plus (BioRadtfc^) ^ffiV^■r. ffllJ^^S 405nm, >^fi^>^* 655 
nmcD^^S^PJ^UfCo IgM^Sfi L612)pt^p"B (Hoon Cancer Research 1 
993 ; 53 : 5244-5250) t (Ditl^-^WlH UfCo 

#@ L612 ^'^mm.M^W^ 75cmH^my9 =^ \HX'WWim^^M 2xl0'cells/ 

-To igM m^m-imm zBnxm 20mg/L. mm 7 0 @ xm 50mg/L trfc t) . 

'im^-A>M^T^E^:^^^-i-M^-^l-t 5~19pg/cell/day "efeofCo IgM f^-f A / 

25 m\^m^A<DmM^m. lgMmmm^■A^'pmx^ ^:it ^mh:^^^f£<>f^o 
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1 







^» (mg/L) 


mm 7 0 m<Dm 

^M. (mg/L) 


USE si 

(pg/cell/day) 




CAO 2 


2 4. 


1 


3 6. 9 


14. 1 




CA 1 5 


1 1 . 


8 


3 9. 7 


4. 9 




CA 1 9 


2 7. 


1 


6 2. 3 


13. 1 




CA 2 0 


2 0 . 


2 


3 5. 4 


10. 5 




C A 2 4 


2 5 . 


0 


4 1. 5 


10.7 




C J 1 5 


2 9. 


4 


N. T. 


19. 4 




C J 2 5 


2 4. 


4 


N. T. 


18. 1 




C J 3 8 


1 4. 


9 


N. T. 


12.4 




C J 4 5 


2 6 . 


4 


N. T. 


18. 7 




C J 6 7 


1 8. 


0 


N. T. 


12.8 



N.T.:Not Tested 



mMin 2 ] :ff>^^^V:txyV GM2 Jc^-f 6 11-^;^^ t h L55 (^ft^ 
5 2. 1 U:^^ i^-' y :^ v- K GM2 t h H mMi5^(Dmm 

;y^i5^^y ^iXKGM2 Jei^'a^-t-S t (i^^T> L55 <DEm^=i 

— Ki-^m^K^fi. Epstein-Barr '^/-f /^:^-e?F^K^^$;i^fc t b B mm i&.T. 
L55 mWsB mm tmmir^) J;!9ttttlU7tTotal RNAS:ffiV^-C. RT-PCR J: o 
Tlii|iSbfCo L55 (DHi^Br^M^^^t'^■^(^:SKSB^J^-OV^-C^^. Nishinakabt- 
10 i '^fftn'^tbTV^^ (Immunogenetics 1998 ; 48 : 73-75) o 

Total RNAfi. RNeasy Plant Mini Kits (QIAGEN^fcM) ^^^V^T IX lO'^HIS 

:tV (LMH-f3, LMH-rS) ^^ffUfCo LMH-f3 (iB^lJ#^ : 7) 

■feV^iilJ^fRj-e, LMH-r3 (Ba^!l#-i- : 8) i-iT>^-^>':^:^m'^^tl^^fl^}^l-tio 
15 l/ig<^ Total RNA^-^^LT. SMART RACE cDNA Amplification Kit (CLONTE 

CH ^±m) 5' mmm t s- mmMi^^m i^xmrn^r-mji^mm ufco 5' 
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ifMii-^^:t V ^ 1/:^^ K LMH-f3 V^fCo ^^^RJt-\t 42°C-e 1 Wm 30 

PGR SJ^;^!^ (50 fi L) (D|fl^^^t^:^-t-o 
5 5/iL CD 10 X Advantage 2 PGR Buffer^ 

5/zL(D 10 X Universal Primer A MiXs 
0. 2rM dNTPs (dATP, dGTP, dGTP, dTTP) ^ 
1 iLt L O Advantage 2 Polymerase Mix 

{&.±<Dm6^m^'rtlh GLONTEGHttJK) 

10 2.5 fiL (Dm^^Rjt-m^. 

lOpmole CD-a-^^^y ^ F LMH-f3 ^fc{i LMH-r3 

- 'd4.°o(D^mum'^x 30 ^r^i 

94°C/5 72°C/3 ^M(Oi^-f i^/l^^ 5 lUSm 

15 94^:75 70'C/10#M> 72<C/3 5^M<^i^'f iJ'/l^^S lUS^ 

94°C/5fi}>^, 68°C/10#rH^, 72°C/3 3>rHlC»i^-f iJ'/V^ 25 
72°C-C 7 i^-PslMbfCo 
PGR QIAquick Gel Extraction Kit (QIAGEN^hM) ^ffiV^-C. TiSn — 

ys bfc^. pGEM-T Easy ^ — (Promega t±M) ^r^^ ^ — - ^^5^^ 

20 ufco :^»@a^ij^:e(^)#. s'^MJat'fe^^'^if^^i^-^^JPS^^Apai (S: 
?@3ttt#) :s.T>*sacii (^?g3t1±M) -emku-r#fett5^i.ikbp<Dif>ft. s' 

mMijate^^-atf-^^^-^foPs^mApai mmm±m 'sca^oxi (ss^g 

-e?'mt;bT#6>tl.5^1. lkbp(75if>t^?li'^b. pBluescript KS+^^iJ' 
LMH-fxho, LMH-rsal ^ffiV^T^^ft(D3(t>^^=-ilfK-^li'i^SUfc:o LMH-fxho (iB^U 
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: 1 1 ) f*ttr::^>^^-r -T? lsbh m7&^^<^ 5' M^i^^^^ :/ v X 

;$;^o Xhol 0J|3WmmiiiBM7'£ mc =1-^^^ iSM^^o J; 5 ^ fc LMH-rsal 
(ia^iJ#-^ : 1 2 ) {i^^^^T'y^ -^--Tr L55H ^itfe-^cQ 3' ]} 
XL. Sail ftiJPS^^^aia^iJ^^to j; 5 {e:-^tT.^ti/KifUfco 
5 PGR SJ^;;^!^ (50 fi L) (Z)m^^^ic:^i-„ 

5mL lOXPCR Buffer, 
ImM MgS04, 

0. 2bM dNTPs (dATP, dGTP, dCTP, dTTP) , 
1 5, h DNA /K y p« 7 KOD-Plus- 

10 (&.±(Dm^m^TfihM^m^±m) . 

lOng (D^^M L55H llJft'fe^^^tP pBluescript KS + ^iJ' i?^— , 
lOpmole (D-a-^:^!; ^ K LMH-fxho, LMH-rsal 

mm\^±miiS;^m}fi-is m^mm^oi {^mm±m) :i3^mmmm saii 

(.^WM±M) -C^n^hl^fcm^. QIAquick PGR Purification Kit (QIAGEN|± 

M) ^fflV^TftMbs PUGAG (Dpmmm Xhol ^ r:^^^^b/Co 

20 bfc:?"^ ;^ 5: KSr pUGAG/L55H l^fCo ^ Ktil-^^tvS L55H 0. 

(Dm.mmi^fm^xj^T ^ /mmn^m^m-^ ■ i o^^v^m^m-^ ■■ 2 0 t^^-To 

2. 2 irL;^^ ^ y K GM2 t b L ^^^{^^(^tt^ 

L55 <Z) L 0^=3— K-rSit^^fi L55 IfiJ^ J; D tttH bfc Total RNA ^ffi 

V^T. RT-PCR^Je:J:oTiii|iILfc:o L55 (D L ^■Br^M^^3t^S^^^:SKiB^l^^^:oV^ 
25 Tfi, Nishinaka X ^ (Immunogenetics 1998;48:73-75) „ 

Total RNAfi, ^JiM 2. 1 IH^tCl UT L55 B IfflJIS J; «9 |±1 b^Co IgM L 
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m^^n^(DmMmnK&<5V^X^ 2:^(D:^V =^^^1^ (LML-fl. LML-r 

1) ^^t+bfCo LML-fl (ia^ij#^: 9) >'X:;^[r]-T:\ LML-rl (ia»-^ : 

1 0) i'iT>'^-^:y:^:Jf\^x-^ti^ti^i^\^rco i/zg (D Total rna ^mmvx. 

SMART RACE cDNA Amplification Kit (CLONTECH %h^) ^ffiV^5'*MlJi! 3' 5|c 

5 Mtci^fij b-c»{5^if;T- ^tilt's ufco 5' ^wjji'fK^oitittsf*-^^^ y =^5^ ^ 

K LML-rl ^ffi V\ 3' ^mmi&'^^(Dm^i-i'B'^^ y ^ K LML- 

fl ^ffiv>:^Co m^^RJtsl^ 42"CT' 1 30 ^mRJ^^ b/Co 
PGR (50 A L) (Dia^^iSfei-^i-o 

5AtL(Z) 10 X Advantage 2 PGR Buffer^ 
10 SjtzLCT) 10 X Universal Primer A Mix^ 

0. 2mM dNTPs (dATP, dGTP, dGTP, dTTP) . 
1 /xL(D Advantage 2 Polymerase Mix 

{&s±(Dm^m ^-f ^ 1> CLONTECH ^M) 

15 lOpmole (D^^:^- V dt^ ^ U:^^- K LML-fl ^ fc\'i LML-rl 

94°Cc^|0fi|?a^J--C 30 

94t:/5 #r^. 72^0/3 ^ra<7)-y--r 5 

94°C/5 S>rHl. 70°C/10 ^Ph^, 72°C/3 ^rHl(7)f--f ^/l^^ 5 lUS^ 
20 94°C/5#rH^^ 68°C/10#rHl. 72°C/3 5^ra<^f--f i^^/^^ 25 HI^^ 

PCR^J^{:iQIAquick Gel Extraction Kit (QIAGEN ^hM) ^jlV^T. r:^^n — 
:7J.-^VV;d^b*t^b:^c^> pGEM-T Easy-^^ iJ^— (Promega 1±i^) 

25 i^»ia^lJi^:S<Z)=^. 5' *WlJ#aiRM:^iB^'Ji-^^-l' :7-' y X-r 5 BU^IT^^H' 
•^-L55-f (ia^lj#^: 2 3) . 3' ^^^iJ^W^^^iB^IJi-W i:^^ y iJ'V Xi-^ 
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L55-r (ia^lj#^ : 2 4) ^^fhb. PCR^^TofCo 
PGR Rjt^m^ (50 M L) (D|aj5fe^tf)c(-^i-o 
5fzL(D 10 X Advantage 2 PGR Buffer. 
5 11 LCD 10 X Universal Primer A Mix. 
5 0. 2inM dNTPs (dATP, dGTP, dCTP, dTTP) . 

1 fiL (D Advantage 2 Polymerase Mix 

(SJ<±(D}^^m ^-ftl -h CLONTECH %h^) 

2. 5 L (omm^RjtMm. 

lOpmole (D-a-^:^ y ^ U^f- K L55-f J; tJ? L55-r 
94°C(Z)^WMSl;iT 30 

94X^/5 fpm. 72^/3 ^raoih-r ^/v^ 5 msm 

- 94X:/5fm. TO'C/IO^W. 72r/3^^(Df--f i^/VSrS iHl^m 
94°C/5 ^;!?rHl. 68°C/10#rHl. 72°C/3 ^m<D^^ ^ /l^^ 25 mR^. 
15 72t:-t? 7 ^mMWil^f^o 

PGRM4^{iQIAquick Gel Extraction Kit (QIAGEN^h^) ^ffiV^T. T;^tr^ 
<5r/P;0^ b*t^ bfc^. pGEM-T Easy — (Promega 1±^) --iJ^ n — ^'^^ 

i^SSaM©^^^. -^i^fe^ty KLML-feco. LML-rnot ^fflV^T^ 

20 ^ftOjtfe^ifJt^liiligbfCo LML-feco (iB»-^ : 13) "^--C 

L55L mm^^(D 5' 5l5S^cy^-r :/ ^ X .^i^o EcoRi mmmmmm&m^j: h 

mz.^'fy^MM^W^i^Dl^. -^fc LML-rnot (®B^IJ#-^ : 14) ti^;^:7°^ 
^ T^-X:^ L55L miAB^(D 3' 7^i^}3:/^^ y X NotI ^JPS^^^fiE^IJ^ 

5mL CD lOXPCR Buffer. 
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ImM MgS04^ 

0. 2inM dNTPs (dATP, dGTP. dCTP, dTTP) , 
l::i.=^>y h(DmA:^]} ^9 KOD-Plus- 

5 lOng (D L55L ^M.Mi^^^^tS' pGEM-T Easy ^ 

lOpmole (D^^^ V ^ K LML-f eco, LML-rnot 

(Sffi3t%tM) -VmihVfz.m^. QIAquick PGR Purification Kit (QIAGEN^h 
m ^ffiV>T*»^U pCXND3c^0JPS^*EcoRI:j3J:t/NotI^ifmi(-^l§bs 
^^'iJ'^bfCo ^^b/c:^^^ 5: KSr PCXND3/L55L UfCo :^y°^y^^ 

15 Kj;i-^*tt6 L55L m(Dm.mmmRx:^r 5 y mmm^mi^m-^ : 2 1 *d j: -a^iH^j 

#■§- : 2 2 l^^-fo 

2. 3 V -^-y K GM2 t: h$rLf^(D^m-<i5^ 

L55 ^m^^ i?^ — ^f^M-rS 26 PUCAG/L55H ^$IJPW^ Hindlll (S^l^t 
U-r# tbS^ 4. Okbp (^irit^ PCXND3/L55L (Z)$lJ|5g^* Hindlll 
20 •^8lflH3'fil-aSfeL'> r^i/i^XfCo bfc:/^ 5 Ktr pCXND3/L55IgM ^ 

^^bfco ;2|s::/9;;^^ K{*ltii^Mrt-e^-:^-^-r i^^/Wttatfe^^ DHFR st-fe^^. 

2. 4 Kii^m^ffi V^fc^:^Vi5'' y K GM2 t: 
CHO (DG44 ^ffiv^:^c^^^^lfflBat5^(^f^M{i^<^ UTfro iTco 

25 Gene Pulserll (BioRad^h^) ^ffi V^fc^ l^iJ' b n >t? a j: 19 mfS^ 
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—pCXNDS/LSSIgM (25 nz) h PBS \zMM bfc CHO (1 X 10' ^EBia/ml) (D 0. 75 

ml ^?li^U/c:^5(D:g:7fc±-ei0 5^ra?^^U =3r^-<ix b J^l^b/cmt- 1. 5kV. 25 
n FD (D^»{c:-C^-?/v:^ ^#;tf'o 

HT supplement (Invitrogen ItM) ^ 1 >f&liS-e-^tf CHO-S-SFMII (Invitr 
ogen%hS) 40mLt3:^?lbfc:o 50 f^^f^^l^^f^Mb^ 96 '>^/^ 

^&*^:7°^— h 100/i l/5':i:/l/-^^^?iUfCo C02-r >'^^-<— (5%C02) -Tf 
24^rat§*#. Geneticin (Invitrogen %fc^) ^ 0. 5mg/mL j; 5 l-^^IP U 

10 r 2MP^i§«bfCo 

Geneticin fttt^^-TJl^Ktem^iaoO = O c::^— $ ^Lfc '^7 cn/K^i#^±^t 
tft^ IgM »^;lOV^T^^fe^!I 1. 6 }3:^-t-^tS^ft&-T?PJSbfCo L55 
Sr4llli!5ci£^t^*b^ L55 LA24, LA26, LA39. LA66, :JoJ:t>'LA74 

^ ^5^— pCXND3/L55IgM (25^ g) *5 J;tK^*M 1. 4 T?f^S^ bfc J pC 
OSII-Zeo/J chain (20Atg) i PBS tcl^^ Ufc CHO « (1 X 10'^|g/ml) (D 0. 7 

5ml ^?S^bfc1i(D^7kJt-eio^ra?^^U ^^^5^ h^ei^bfc^t:: 1.5kV, 25 

p, FD (^)^»tz:T/-^/V^ ^-^XLfCo 

HT supplement (Invitrogen ^fc^) ^ H^M-ST^-^tf CHQ-S-SFMII (Invit 
rogen^hM) 40mLf^:M^bfCo 

l3l=^<Dtt*"e 50 'ft#f^^?gSrft^ 96 ^7 ^ b {c: 100 
^;VT?^?^Ufc:o C02-r>'=3raL^— (5%C02) 24 0.5mg/mL^i 
25 ^(7:> Geneticin (Invitrogen %hM) <t '0^' 0. 6mg/mL ^g^CO Zeocin (Invitrogen 
^^*qbT2 3ire*&*bfCo Geneticin. Zeocin Wtt^^-Tff^S^i^fHJlS 
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^LJ05, LJ23, LJ32, LJ49, *3 j;t>* LJ61 ^#fCo 

L55 ^'^mm.mmW^ 75cm^ mm-:^ 9 ^ =^iHX-^?Bm!mmS. 2xl0^cells/m 
5 L -rrit* it*_b?tf1^® igM miM^mmm i. e 1?^ bfc;^^fe-T?i!l^ Ufco 

2 K^iTo IgM ^^Afiit* 3 0 @ -t? 7~70mg/L, i^m 7 0 g T? 50~150mg/ 
L T^fet). m—mmm^ir^mtl^^'rm^mit 5~40pg/cell/day -efcol^cio 
1. 6 -e^ bfc|§.^;lM L612 mm^f^}-±^tL&.±(Dm^M' 

10 l^**^S^^e^Jcif^MT*# ^:zt b;e).{;i/^ofco 



2 







mm 3 Bm(Dm 

(mg/L) 


mm 7 Bm(Dm 

^M. (mg/L) 


(pg/cell/day) 


Mb 


LA2 4 


3 0.7 


5 0.6 


15. 3 


LA2 6 


5 2. 6 


9 7. 6 


2 4. 4 


LAS 9 


5 8. 2 


9 9. 7 


2 9. 9 


LA6 6 


5 1. 0 


10 8. 8 


2 1-2 


LA 7 4 


7 6. 0 


15 9. 4 


4 0. 7 




L J 0 5 


44. 4 


8 2. 5 


2 1. 3 


L J 2 3 


17. 1 


N. T. 


8. 6 


L J 3 2 


19. 8 


4 8. 6 


11. 2 


L J 4 9 


6. 9 


N. T. 


5. 2 


L J 6 1 


2 6. 4 


5 3. 7 


14. 9 



N.T.:Not Tested 



C*»!l3] 

15 3.1 iam«L6i2 m-&mi) isxxj^mMK.mL55 mMm2) (o^^wmm 
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ii.^x.ML6i2 mMmi) ^xmK^x.mL55 (D^mPf<Dmm~t. #5155 sd 

S-PAGE ^ffiV^T^T5^ceo fCo ^Mju SDS-PAGE >S<75«^^«jy/Vf*. UT(D ti^V) 
{t^Uf^lo HYBRID MIXER (TOMY) Wm<Dm^\^^0% T ^ 3 ;l-T ^ K (C%=3.3 
5 3%) ^ 1. 80mL, 1. 50M Tris-HCl pH8. 8^3. 75mL. ^ U Q 7j<^ 3. 39inL, glycero 
1^2. 2b\BLM7Lmi'B-\^. W^'^ SO'Cl^li^abfCo ^h\Z.2. 0% agarose §r 3. 75 

1 TEMED^12/xU 25% ammonium persulfate (APS) ' 

BQixL^MX.. HYBRID MIXER (TOMY) "C 15 IhfpmkX^t^o ^ ^ y^-^l^ 

10 y i/v^T'^^^rlHlJlJlb. ^^^<5^VV:7"1^- b K^l.'ih^. 37'C-e 1 ^P^Ti^ P /V 
T5: Kc^m-n-KJ^i^^^T^ceofCo -^(D^^^^a-e agarose ^ HI it). ^fifeUfcftM^lij 

-fli^ScSij^'^ 5^ ^ T'— NuPAGE Tris-Acetate 20 X running buffer (Invitrog 
en) ^ 5: y Q TKt? 20 i^Z.^^ bT {tM bfCo 2 X >':7VW-^ 5/ :7 r — ^ 125mM 
15 Tris-HCl pH6. 8, 4. 0% SDS^ 30% glycerol, 0. 004% Bromophenol blue ^ffi 

llifeMl*5j;tJ«^ife^!l2-e#b;n.fc|am;^ML6l2 (*»!ll. J0+. *5j;tJ« 
J^-) *5j;t)«mm;tML55 (^»J2. *3j:t;?j^-) (Dj##_h^t^ 

20 «jE60Vi?13H#P^. «M^3ctt^^T/cCofCo ^ a ^^l^t--^ 

V^fc Western-blotting \Z.i:^ ^tU bfCo Western-blotting f^ig^TO f^V t-fT 

«^^«J^(^<>'/l^^-fe 3: K^-r;^^<^>^^^^y7^^^^5^^^»^^V^T. PVDFM 
fc^^bfCo Tween80 ^ 0. 05%-^tf 5%:^=¥i» ^ /Vr^^ ^ffiV^T 2 

25 y^'n 5^ ^^-i^^'^tf J^cfiofCo TweenSO ^ 0. 05%^tP Tris-buffered-saline 'M^'V 
^W^s — UT 3000 ft^lRUfc Rabbit anti-Human IgM (DAKO) Srffi 
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V^Tl ^^^RiS^WCo ffa«^^#s UT 1000>fg^i^5iRUfcAP-Goat 

Rabbit anti-IgG (H+L) Double staining grade (ZYMED) ^ffiV^T 1 BtPs^^j^? 
^■^fCo WXJ^^ll^^^ Amplified Alkaline Phosphatase Immuno-Blot Assist Ki 
t (Bio-Rad) ^fflV^•r^-fe$^i:fc:, 

12 (DBmm^^^i-^^'^^^h^nmhtbfz. (mi) „ mM^mheu o m-) fi> 

L612^mB|EBJ3S;0='^#fetbfcL612 (^6*#:t;it@^i-^^^^ K;5S#fe:^^fc:o 
mM,^W}(D^^< :y Kl-ov ^T 5 V 6 2) :i ^M^Umi^' 

T^mm^^-efc^o mm;tML55 ^3:*5V^Tt>|lI^CQ5^^^5#p5t^.fCo (0 2) 

10 r(^f&*J:<9. IgM^^m(DJ#^_b^4'<7). 5*1$:. fc;5V^f^ 6 4|^(D#^ 
5 »#:^?^^b-C*5 «9 . J ^--e^m^^3:fcmm;tM IgM f^^l^ 6 U 
IgM (D 5 *D J; t>* 6 »#:^'(^ ^9 ^tfC^ ^ r. b o fc^ 

15 

4. 1 L612 ^mM^m^^n 5 #*#:5f^^i:b^<D^|lf 

^jiM 3 h nWi^wm:!^ sds-page \c ^nMM^-^n^ t^o mM.%.w^(o^ 

/V^milXb. 10% methanol, 7% acetic acid "tr^y'/V^ 30 ^J^;l_h^^#- bfc#. Ru 
20 by gel stain (Bio-Rad) S:^ V^-C 3 H#^lliA_h^-fe UfCc 10% meth 

anol, 7% acetic acid -e<5^VV^ 60 :9-]^A_hJiJ^'fe bfCo J3JJ.-fe=^. Fluor Imager 595 
(Molecular Dynamics) ^ffl V^T 480 nm-CMj^Bb. 618 nm T^##*f:^(^/-^>^ 
^fflUfc (1113) o #1/— >'©densitogram^'f«U. iJ^ffi^^ 

^fe 5 ^ ^ -e#^-^i^ K5^S^^» bfdo # fetbfc^-^ft: (aggregate) . 6 (he 
25 xamer) . 5 (pentamer) ^ *d J: 4 (tetramer) (Di^^^^ 3 J::^ bfCo ^ 
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5 





J chain 


aggregate hexamer pentamer tetramer 


L612 


+ 


5% 18% 73% 3% 


CA19 




5% 82% 10% 3% 


CJ45 


+ 


4% 6% 90% 



10 

mmm 5 ] m.mK.m t h L612 ■mm.^W(Di'^m • 

5. 1 ^m.'^V :^ ^ K PL612CA4 C0«^ 

^^^_jNpEP4 (Patent No. US20010019715) CO CMV :7°n^— iJ?-— *5 y 

1 5 b^ift'fB bfco :i<7:>^i^i^—^ iNPEP4-dCMV t u fco ^ ;^ 5: K ftlbife 

2 6 ^T=^—]) \^XmW:\^tl) ?r INPEP4-dCMV (D Ascl, Fsel f-^f hJZlri^ n 
20 — ^V-^'bfCo iO^^i?' — ^ INPEP4-dCMV(MCS) UfCo Sa?IJ#-^ : 2 5 

CCTGATCATGAAGACGTCGACTAGTCCGGATCCCCGGGAGCTCGAGCGCTCTAGATCTTTAATTAAGG (SB 
^IJ## : 2 5 ) 

CGCGCCTTAATTAAAGATCTAGAGCGCTCGAGCTCCCGGGGATCCGGACTAGTCGACGTCTTCATGATCAGG 

25 CCGG (iB^(i#-^ : 2 6 ) 

^^hm^^^=-iy V^-^y^^ 'P-—:^l^'^-r^f^mz.^ pCXNDS/LSmgM <^|^ 
3. 0 kb CD SaR, Pstl ^P^M^bif^i-^ pBluescrip II 5*371, Pstl h tcl 

iJrin— ^Vci^'bfCo L6 12CA-L/pBIue ^ b /Co 
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L m^n^^ V ^^n-^i^ ^—i^mA-ir^fc isb INPEP4-dCMV (MCS) (O 
Xhol, BgRl i^-f h \<1 L612CA-L/pBlue C7)|^] 3. 0 kb <Z? Sail, BaOil ifit^i^^ n — 
^l^ii^ U/Co i (D^^ ^ — ^ L6i2CA-L4/dCMV U/Co 

^#:H^^m^=5/ h^'^-^^^—^^^^^'f'^f^i^K. pCXND3/L612IgM CD^ 
5 4. 1 kb © Sail, Pstl m)!^ pBluescrip II SrcD Sail, Pstl -^4 n—:^ 
UfCo ^ (D^-i7 L612CA-H/pBlue t UfCo 

lijli^ H m^m^ ^^yh ^^m-^ — i^m^Air § fc s L612CA-L4/dCMV <D 
Sail, Baim V \Z. L612CA-H/pBlue 4. 1 kb (D Sail, BaiMl if/t^^ n — ' 
^^-i/bfCo r(7?^^i5^ — ^pL612CA4 ^^i&UfCo 3: Kf^Wji^lffliart 

10 X-^>':^-^4 i^>^mm&m^. DHFR*^^. L612 at'^^^- L^) ^mm^-t^o 

5. 2 l^iJ^ h n 1/— > a Geneticin 51^ 

IBIS DG44^-^(Z)jtfS^*Att^ 1/^ h n 1/— v- a ^fe^C j; t) ^To fci^ ^ 

mT'^ s: K pL6i2CA4^0ij|5S^* Fvui "C— Bfe^ifb y^y — /l^tt t^^ n 

15 >J^7VAa£t}<^=^> =^^y —/l^itm^ ^ 9 *tM U TE Jil^^ bfCo HT supplement 

(Invitrogen %f:M) ^If^tlS-Tr-a ^"TS CHO-S-SFMII (Invitrogen t±^) 
«Ufcm^ltMbfc /'»'i/I^'mbpL612CA4^?m-tf^ ^^-<5/ h i-Atbfc^tC, st 

mls^^A^^^ ^r^^-/ hcDf-HlS^ HT supplement (Invitrogen ^ 1 fS^ft 

20 ^-Tr^^i- -5 CHO-S-SFMII Jt±t (Invitrogen ttM) 10 mL t;i;(jnx.. ID^tt-lfcT^iSiSi- 
#f^Ufc#96 !i7ai/l^*^^ffi:7'l/— hlC 100 ML/wellfiimUfcio T'W— t"^^' 
^"I^T^^ 00^4 >'^^^—^— (37°C, 8% C02?lit) F^-eJt^^^TofCo COs^ 
^df^^^w.^ — f^-^ 1 0f^J0^:^, jg^»(D Geneticin (Invitrogen ttM). b 
tJ^tCl HT supplement (Invitrogen |±^) ^ 1 m^mX-^^ir^ CHO-S-SFMII 
25 (Invitrogen It^)^ 100 ML/well-foi)P;t. =tn:=^—A^Jf^f^:^n^'^X^ibK 
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mm±m^'(DlgyLmm^m'^'^. Geneticin(Invitrogen%hM) > fj:^^ 

HT supplement (Invitrogen ttS) ^ 1 i^m^-^-^^ir^ CHO-S-SFMII ±t±-l& 

3-7 U^^i<i^-:k^m^ff\^^. Lei2mM^W.^m^\^tco 

5 

5. 3 MTX alfe 

Geneticin L612 MTX (Methotrexate) 

-r 6 CHO-S-SFMII l^ite (Invitrogen |±^) L-^ 96 b ' 

Kmm\^f^o :fi^-'T^>'^^T^. 00^4 (37°c. 8% co^mm 

MM KDi.e Kmm(D^mi^%^xm^Jim^(D igMMS^aij^^> 24 ^::c/v 

(Dmi'f^m ^ Mir^ t x\ m^^m^^m^i ^ ^xm 4 k^-t L612 mm 
15 ^n^mmi^tio 



4 







*t*3 BTbIcD^^ 
*(mg/L) 


(pg/cell/day) 


Mb 


CA4-37-500-3 


116. 7 


194. 6 



5. 4 Ji?t © IgM Iftit COS'J^fefe' ( 1 ) 

HPLC iyy<.TJ>^ : Water tt^HPLC system Alliance 
20 2487 Dual Absorbance Detector^ 2690 Separations Module 

Millennivim 32 ver. 3. 21 
'• GPC ;^ 7 Superose 6 HR 10/30 (Amersham Biosciences 

m i^xwm^^vfz. h CO ^Gpc mmm^a t ^xmm bfco 
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^SbtB : D-PBS Polyoxyethylene(20)Sorbitan Monolaurate trO. 02%^ Ti^it 
HPLC 0k¥t ■ #ltjt@i5S4:0. 5 mL/min. • S!J^^*280 nm. t^5iSl-?iA*100 n L 

mm^i^xro:> ^^\^ lt^to fco 37° c •^m^m^i^xmrn ufc gpc ^^^^iH. (d 
:^mcm^m^x GPC mmsh^^^ ufc % o vxnhtit^ \i°—^mm t m 

H 

10 Eicn=1.4J; ^9^CO^^^ffiV^TL612^gS (jug/mL) ^^fefCc 
L612^^ (/zg/mL) ==S^3feS (Abs280) ^1.4 x 1000 

5. 5 m%W}^ ft Jfe^^^^-a-it J*-e (D^u—^ly^^ 

MTX btb/c L612 <D MTX ^^^f^BifLlbi^ftJi?^ 

15 ^^-a (Invitrogen t±M) fJlM^ PS#*f^?i}31 J: o -CI cell/200, n L 
t^lT^^S j; 5%|l^^=fTofCo ::tL^96 i>^/l-i0*^:7"l/— hi- 100 AtL/well-f 
bfCo HT supplement (Invitrogen ^±M) ^ 1 ^MMX^^ir:6V^ 

ft jfej^fe^^-^Jti-fe-eig* L DG44 ^ ^51 ^ » MTX ^^^"T § nffLlii^; 
ft5lt^i>^^j^*l&}^ Ix 10' cells/mL lilfcfc^ J; 5 100 /zL/well ToSI 

20 «UfCo CO^-r V^^-<-i5'>- (37°C. 8% COg^gft) rttil^SL.. 7 Bm^-jtS 
4(D Geneticin (Invitrogen ^±M) ^ il^m <D MTX ^^^-r§nt?Lttl#;ft5l5j?fe^> 
^^J#ii^ 100 /zL^;!]P#. COa^^^oL-^— i??— (37°C. 8% COg^ftS) 

eufco ^ 2 MTOs =1 o::^— ^^:ov^T^»[1 1 1. 6 {ciia*©:;^ 

?i(^!^oTi#*_h?ff'l3(D IgMSi^^^J^^. jSS* (DMTX^^^-rSPifL«I#J 

25 ft5fe^5^^-^j#jffiSrffivNT24 ^^?v^mm-z^\^—Y\^m^mm\^f^o ^(di^. 
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5 





1^ 


0^*(nig/L) 


m^7 ^^(D 

(mg/L) 


(pg/cell/day) 




PSS-37H3 


42.0 


337. 2 


47. 0 



5.6 mm±m^<D igM m^(om^^ (2) 

HPLC v-^T^^ : HITACHI LaChrom HPLC ^tt (HITACHI L-7120 pump (A, B) , L-72 

00 autosampler. L-7420 UV-VIS detector^ L-7610 degasser) 
"f—i^M^yy^ h r^^T : D-7000M Advanced HPLC System Manager (HITACHI) 
10 ^>t(fffi:557^A : TOSHO TSKgel G4000SWxl 7. 8mmIDx300 mm (Cat No. 08542. Column 

No. G0151) 

3^!pn"p : MAB0N01R306 (5. 4<D!^5Pb"p t IH^Op^nK^^i-^ % (^) bfCo 
^Ws^ ■ 50 mM Phosphate-Buffer, 500 mM KCl, pH 7. 4, 0. 05% NaNj (pH7. 4) 
HPLC ^{4^ : 0.5 mL/min (20min)-^1.0 mL/min, W\^^^280 nm, ^)|S|-?^A»100 
15 ixL 

: 1600, 800, 100 Aig /mL 3 M.'Vi'^J^VfCo 



5. 7 nt?Lfti|^S *^5>^^Jt±-l&-T?<7)' L612 l«K^^*5|cC»|fiI5>Jt« ^ UM^^ 

f^MUfc L612 iSm^gfetJ^^. iD^m^S 2x10= cells/mL t^XlHr^-tS^^fetj U 

(5.4, 5.6 (D:iym^m) \^xw\^vr^o m9immm^m^^^mm^m\^\ 
v>'t-f>^v ^^itmia^- 1 ^fflv^fco ^^m^m^^^^x(D L612 m^Mi^s 
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6 0 i -T? 269. 9 mg/L Tffcofc: (5. 4 (D:}jmK^^) o —JfWJm^^i^^ 
V^-CCD L612 ^^»fis 6 0 g -t* 347. 4 mg/L. 14 0 g -t? 1669. 1 mg/L 

-T?fcofc (5.6©:;^fei^J;S) „ igM (i-r Ay if PT'^y >'(Dcf'-etj#»#:^?f^^ 

c^m^d 6 ] ^—{^^^5 L612 m&^(Di'^m 

6. 1 ^i^:/^^ ^ K pL612pentaCA4 (DM^ 

10 INPEP4-dCMV(MCS) (D Xhol, Bglll i?-^ h L612CA-H/pBlue pO^f^^ 4. 1 kb CD 
Sall-BamHI (D^ft: H ^^'^■'UT L612CA-H3/dCMV ^f^M 

L/Co L612CA-H3/dCMV (D BamHI, Sail i?"^ b L612CA-L/pBlue d^bl^ 3. 0 kb 
(D BamHI-Sall L m^U=^=- yh^^^ — :=^^^ bT pL612CA3 ^f^^UfCo 

J^^m^^iV b^«^-r5fcJse). pCOSII-Zeo/J chain ^^M^-rSE 

15 M#-^2 7 : GAGGAATTCCACCATGAAGAACC *5 j; U?iB^J#-^ 2 8 : GAGGCGGCCGCTTAGT 
CAGGATAGCAG ^7°^-^ t bfd PGR SJ^jC^:! J: >9 J llm^^^it't'S b. pCR- 
Blunt II-TOPO (-r ^ h t3 >^±M) —=^1^-^^ bfCo SV40 (D/K y A -> 

^^-^/Vft pSV2-dhfr (Subramani Mol. Cell. Biol. 1981; i: 854-864) 
M "t" 6 iBM#-^ 2 9 : AAAAGCGGCCGCGATCATAATCAGCCATACCA *d j; ■0^^ia^IJ#-^ 3 

20 0 : AAAACTCGAGAAGCTTAGACATGATAAGATACATTG ^ 7° ^ — t b PGR ^i^? t^l <t 
'9liiiilb. pT7-Blue (Novagen |±^) \Z.^ xi—=^ly'^ X^fz., 
pCXNDS CAG ^n^— ^ — ^ bT^i^^I 1. 7 kb (D SpeJ-EcoRI ffJtx ^ V 
Lfc J W:MBri-(n>m 0. 5 kb CO EcoRI-NotI mfx. ^ n —=^1^-^^ Ufc SV40 U 
A ''y'ir^;V(0^ 0. 3 kb CD Notl-Xhol llfJt^ pCR-Blunt II-TOPO (D Spel-Xhol 

25 ^ hcDfHl-elJL^-a-tJiirfCo r<Z)^^^ — ^pCRCAGproJpA i:#:^UfCo 



wo 2005/005636 



PCT/JP2004/010444 



- 6 0 - 

pCRCAGproJpA <^ Xhol ^^t'fti UT BamHI linker (pCCCGGATCCGGG 

(®H»-^ : 3 1) , ^iJ'j^^^ :^^m ^HM^^ ^t\^X.<^X BamHI f--r b 
^ 2. 5 kb (D BamHI »f>t t bT^#: J ^^m^— 5/ f ^ pL612CA3 (D 
Ba^lHI1^'f f n i?' b^TCo #btbfc7'-7;^ 5: KSr pL612pentaCA4 ^^^^S 
5 X^f^o 

Kf^tfji^lWISrt-e^-;^-^^ DHFRjt^^x L612« 

^■^ J^) ^^^i-So 

6.2 h U'— iXg GeneticinSfe 

10 CHO m DG44*5fe-^(^)atfe^^Af*^ b n 1/— a ^-fefc: J: ^fro fco ^ 

|i.:7°9:^5: KpL612pentaCA4^f!j|5M* Pkz/I "e— BfeMit U :7 7 — /kattj. 

supplement (Invitrogen tiM) ^H^^ftig-e-a ^-TS CHO-S-SFMII J^iffi 
(Invitrogen |±^) "C;^* bfclBIS i: »^ bfc /'rwl M'fb pL612pentaCA4^?mif . 

jt-fs^^A^s =3r^-<iy h<Z)|fflJ3S^ HT supplement (Invitrogen |±#) ^ 1 
^t^-e-^^-r^ CHO-S-SFMII J:ftJtfe (Invitrogen ^±^) 10 mL KM^. IHJ^itfeTriiig 

C02-r>':3r^-<— (37°C. 8% CO^mm rt-t?l 0PHl*&*b, S^*CD 
20 Geneticin (Invitrogen %hM) > fi:hXy^K HT supplement (Invitrogen |±S) ^ 1 
'f^^i-^-e'^^i-S CHO-S-SFMII (Invitrogen ^±M) ^^ft^JP^^ =i n 

ff^^^^fbS^-r^ fe^-»*bfc. #b;rbfc^-=in^— ^^lov^T^»!ll O 1.6 

feb. 3-7 0 mWlk^-Xm^^n 5 ^ i J- J: ?9 L612 CA4-119 fet5 

25 {;i CA4-139 ^#fCo 
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6.3 ^mmm(Dmm 

Geneticin^l^-ette^ftfclHS^^^ SlOO spinner flaskKX^WME^^!^ 
2x10^ cells/mL 3 0 Kit* Lfci§*_h^t^ffi V^. mMM 3 K^ir:^^:^^^^^ 
#5l5nSDS-PAGE ^^TV^, ^ n ^^#:^—^^^fcfflV^:^^: Western-blotting ^ 
5 tro fco -^(Z)!^^ pL612pentaCA4 ^A^^^-Cf^s ^tVX L612 |§m B ^ffllg;^^ b# 

ttl$*^Jfe;?)^ofc (1114) o J^^mWi^H^/^fem^L^ISmmfi^ 

10 fe^r ir^OSigb^^tJ^^ofdo 

C^JfeM 7 ] L612 CDC 

J'Cr-^ a A^-^ h y A l^T;^lt'l4:^li Ufc^6^?^BJiS-efc 6 Ml ^ ^ y —^5^0 
m 1 X 10* 10/50 L/well }^ HAVE ^ilTjfill^lR Ul^cfeift:^!^^ 50 jjl L/well ^;(JP 

15 m^X.ML612 (J^-;CA19) feS V>{:±m^;tM L612 (J^+;CJ45) :^t^tl^ 
tt^f^^S^ltit 0. 16, 0. 8, 4, 20, 100 ^ g/mL i: 5 i 5 UT/KiJ-T 60 
5>FHl^MbfCo ^V^T. ^9^M<l^W-mt\^X\i bS5l5Jk|itlOO% /cCV^bifeIfil 
^ lOO/zLTo^^jHU 5%^m:^^:^-r>'=^^^— 't'J-37'C-e90^M^»U 
fco m'L^dOOO rpm, 5 5>Pm1, 4°C)m. ^ a./!/ i t) Jb»^ 100 L -f oIhUR 

20 y iJ'^':^ — (COBRA n AUTO-GAMMA, MODEL D5005, Packard Instrument Company) 

\z.xmm^ivf:imMmi^^m^\^fc ms) o cDcmmiiibm^mmmm%)i-i 

(A-C) / (B-C) X 100 l^^'O ff-# bfCo A ^/V^^:Jo if 5 (cpm) . B 

^WIffljia#3S?S^50/iL, 10% NP-40 7X^IK (Nonidet® P-40, Code No. 252-23, 

25 m^'\i (cpm) (D^mu. c MtiYmm^mm^ 50 ^ l, have ^ 150 ^ l l-tc ^ 

a^/\^\Z.:}oi1r^mM^^icpm)(D^mU^^iro triplicate ^^:TffV^, #^ 
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L612(CA19)}*, L612 j; V ^i5tV^ CDC ?gt4^fl^ 50% Lysis ^m^ir 
5.8 7^.fcV^b5.9^#■T?feofCo ^fc. iSaM(D^m^^'oX^ CDC ?S 

5 

8.1 |gm-7"7^5 KpL612CA3(D«^ 

INPEP4-dCMV(MCS)(^ Xhol, BgUI ^4 h l^. L612CA-H/pBlue -^^hB 4.1 kb (D ' 
Sall-BamHI H ^^m^- h ^ n — ^-i/ bT L612CA-H3/dCMV ^{^ 

10 © bfCo L612CA-H3/dCMV BamHI, Sail i^-T h L612CA-L/pBlue 3.0 
kb (D BamHI-SaU (Dm^ L ^^^^^ c:^^i/UT pL612CA3 ^j^M 

8.2 :i^Vi?^ht37KV'— v^aV^ Geneticin 

CHO m DG44*-^(30it^-^^Afi::i^I^:5^ h n/j>°U— v-a ^^leij; fp^frofCo 
15 ^my'^ ^ 5: K pL612CA3%^JPS^* Ppt/I T'— Bfem-fb :7 a. 7 -/Vftm. 
. n n /—/PtkmK^^mmV TE fC^^fUfCo HT 
supplement anvitrogen thM) ^ If^^ti^ "e^^-T 5 CHO-S-SFMII 
(Invitrogen %fc® bfcilHlS ^ #*M bfc iVwI Bih pL612CA3^M\ 

20 st-fs^* . ^ ^ 5/ b (Dm^ ^ HT supplement (Invitrogen ^tM) ^ 1 'fSit 
^-e-^^-rS CHO-S-SFMIIj#i*(Invitrogen1±M)lOmL }c:^JP;t. Pi^J^fi-^M 

COi^ Zy^^^—^— (37°a 8% COzit^) F^-e 1 0 rslit^b. 
Geneticindnvitrogen ^±ig)^ 1)^(31 HT supplement (Invitrogen ^±M) 
25 ^ftg-Tr-a ^i"^ CHO-S-SFMII ^t±&(Invitrogen ^±M) tr^ft;«3P x.. =3 n ;eiS?f^ 
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3-7 U:^^Km^ik±m^^n 0^tiZ.X^ L6I2 CA3-1016 ^# 

/Co 

5 8.3 MTX51^ 

GeneticinS^-t?^#Ufc L612 M^W CA3-1016 ^5S^»<^ MTX 
(Methotrexate) ^-^^f ^ CHO-S-SFMH J^ffi (Invitrogen ^±iS) f^M^ U . 96 r> /V 

(37°C. 8% COalt^) 1^-^=1 n ::^-;OSjf^^$tb?) ^-Tftt^^tTo fc^ #fetbfc:^ 
10 — 3 112- v_J-oV^T^^i#Ol(^ 1.6 fc:|Bm(^:*-&Jilt^§oTjt*±^4'<Z)IgM lift 

KX^ L612^;fc^CA3-1016-50-ll ^#fCo 

8.4 m%Wim^m^i^^^mM-^^(D Leu wiM^m(Dm^mm 

15 i^M Ufc L612 CA3-1016-50-11 |0^lHJ3^^S 2~3xl0^ cells/niL IJIT 

|fiI5a-J$*^fe"eit*^tTV\ j#«_h?f "l^cT) igM ^it ^^Wlj 5 (D 5.4 IzifSifeO^f /V 

L612 3 0 i -TJ^ 56.0 mg/L fe o /^Co 

20 

8.5 mm^m 

|Hl^ig*d^b#fetLfc©*_h?t^. 150mMNaCl-a-^20mM "9 Ay^^ Y ^) ^ 
A^»|^(pH7.4)-e W'ft: b/cl^^ :^>'3^^1tJ!l^«;^7 ^ A L612 
^i^rbJeJ^ t^\^XW^f^\\MW^X^W\.fzM.. 350mMNaCl-^^20mM >9/^ 
25 mir h y A|S«^^(pH7.4)l:- L612 ^?^!±J UfCo ^1 (Ommm':^^ 10 mM A.^ 
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m-f- h ]) !>AJgtj?^(pH7.1)-eL612 §f^l±5 U/Co ^itb^. 2 acT:);^; ^ ^ ^ n h 
300 mMNaCl-^^ 20 niM @im(pH6.0)^^ffl bfc<//V-^3ltCT#^#:(^^il^* 

[^Wli9] 6*#:igM^ft^6^(C0^i-5lPaiMOf^M (2) 
9.1 jiWiJ^ -iXa GeneticinSfe 

10 CHO T^ia DG44^-^(Dat'&d^^Af*:^ V— a J; fro fCo 

^ K pCXND3/L612IgM ^^iJPS^^ FvdL T?— gfef^^b 17^/ —/V 

HT supplement (Invitrogen ^hM)^!^^!^^^?^^^ CHO-S-SFMII 
anvitrogen |±M)-T?it^bfc^ffll^i:*tSUfc iVzd ^'^'ft: pCXND3/L612IgM 

ik^'T-mA^. hO^a^ CHO-S-SFMII i#*anvitrogen%tM> 

HT ^^)8o mL i^mx.. m^mxmm^^m ufc^ 96 ^ :^/ummmy'^— v 

mUL-f^o ZfU—T4>^^t^T1k. C02-r (37°C. 8%C02«iS) 

ov^■r^MM 1 1.6 \z.mm(D^m^^-^xmm±m^(D igm^m^^m^-t^ 

L6I2 DG44(HT-)-30 ^#:fco 

25 9.2 mfim!l^^^f^^^^i^MX(DL6l2mm^^<Dmm\Bi^i^m 

j^m Ufc L6I2 m^** DG44(HT-)-30 ^^^PBIS^^ 2~3xl0' cells/mL i<lX 
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^Mm^6^m^^-^i^m^n\^\ ^m±m^(D igM.m&^mMm s o 5.4 \z.mm.(D 

^^^"7:7^ —mKXM'M bfco CHO-S-SFMII it±-fe(Invitrogen |±#^ 

5 ^-ir 28.7 mg/L, 32.0 mg/L, 25.7 mg/L, 22.2 mg/L-e&ofCo 
9.3 

4|ll<DllI:9-it*^^6)#btt/cJ§#J^?t^. -^tL-^tb 150mMNaCl^W20mM ' 

10 lfbTL612^^*-li:bi6s ^V^T|ll^'^!^^«^-t?^5fe^f•bfc=^. 350inMNaCl 
-a # 20 mM <9 f y ^7 A,^»|g(pH7.4)-T? L612 ^^tH bfCo ;i <7:)^tHllfi> 

^ lOmM !9 /^m-^ h V '>AM«?S(pH7.1)-e¥mbbfc^^-r Kn :3f iXT^^^^'f b 

350 mM '9^^■^-^y ^J>.mWi^(pB.7.1)XL612^miiil^f^o :Lr[^h2m(D^^ 
15 n-^h 1^9-7 ^—X<D^m!l^^m^M^no fern:. #bnfcL612®5)'^^ 

^m^t LT 300mMNaCl'a-:^20mMi^^(pH6.0)^M L-fc^Vl/^ii^-T^-a* 
#:CD^gt^5fe^^to fCo 4 L612 |Hli[X*f*^;^b^^tb^»(l 5 (D 5.4 

Jc:|B«(D<5^VV5iiiJ^n-^ hi^7:7^— ^teiTM^U. 83.7%> 45.6%. 63.6%. 

20 7-r/Vi5'— -e^MS:^TV^ItML612li^^^ UfCo 

10 6 »#: IgM ^ffi5te6tlt^^^i-§»^tc jottS^»f*?f^^J;b^(D 

^ife^ii 8:3^^xj^mMm 9 T?# b;h.fc^tb-^tT.(^*t^ L612 w5)'^-ov^•r. mm 

25 m4\cmm(D:jfmtmm(D^mxigM(D^Mmmitm^^^i^fco mu. « 
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SDS-PAGE^(D«^^«]<f/H4^ HYBRID MIXER (TOMY) ^m(D^^i^ 
30% acrylamide (acrylainide:N,N'-methylenebisacrylamide = 29-1)^ 1.85 mL^ 
5 1.50M Tris- Acetate pH 7.0 ^ 3.75 mL. ^ y Q 7ic^ 3.34 mL^ glycerol ^ 2.25 
mL^l-a-b. 50°CX-^m.l^f^o $ feJJ: 2.0% agarose^ 3.75 mL^bPx.. S 

tK50'C-ei^?aLfco 

■^<D#^?atc: 1 TEMED ^ 12 jiL. 25% ammonium 

persiilfate(APS) 50nL^^JP;t^ HYBRID MIXER (TOMY) X15fPMW. 15 

37°Ci? 1 mmr^ V ;\^T % K(Dfi'^SJ^;;^tTofc:o ^(0%mM.X agarose ^@ 

fll^^Sl^'^ V '7T—\'i-. Tris(hydroxymethyl)aminomethane 6.06g^ 
Tricine ^ 8.96g. *5 J: tJ« SDS ^ Ig ^ 5: y Q tR-C 1000 mL (Jl ^ T 5/ 5 
15 r ttclJ:t)M^Uf^o 

(aggregate) ^ 6 (hexamer) > 5 m^W- (pentamer) ^ J; 

4»#: (tetramer) COJ;!:^^^ 6 ^31:^ blTco 

^6 

20 J chain aggregate hexamer pentamer tetramer 

CA3-1016-50-11 - 13% 53% 27% 7% 

DG44(HT-)-30 - 11% 76% 9% 4% 

25 

fc. IgM M.^Um%. ^ ;t fi^jiSSfe-^feic j; o T#i: $ tvfc IgM M^WM t i:k 
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igG j; 9 feiiuv\ V) . igM (Dm±mti^mi^ htitc^^mi^^ s ig 

-^ti^^m^lt.. 54#:oigM, *5j:tJ«6*#:(^ IgMoS^;^&^^#ti-§o Ig 
r O J: 5 Urm^fc bfc 6 IgM f*. 0^ bfc 5 IgM t J:b^ UT^iB 

15 ^^xfc^o ^(Dx^f-j:^t7f)>h. :^^m(D:)jm-±6m^mjt(DigM^m^m^ 

bfco igU(D0Mi^m^^mm-r:5:it^m\^^^<^fco ^mm 

20 (DigU(Dm^:^'&(ommi^x^x. h^m^:^m^^<^xmhtifcigMi^^^^ 

IgM ^'(D@iS^^;JxTV^^ (D^^^rBJ t f*. IgM (DM3tSWcDf¥tt 
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1 . 10 0 mg/L }^±(D IgM ^m^X- 1 § mW^^m^o 

2 . 3 5 pg /cell /day ^^J^_b© IgM ^M^X # 6 ff^K^i^lBJlSo 

5 3 . MW^m^-V h S ft^IR 1 ^ fc It^^K 2 i;ifBg^(D?l^®^^lHJ3So- 

9 . P ^ — Ji(;i(l)IgM H il^ =1 — F-t-6:SSia^lJ*5 <t U«(2)IgM L =i 

1 0 . in — _hj3:(l)IgM H iM.^ =1 ^ Ki-5:^^Sa^!l. (2)IgM L 11^ 3 — 

15 K-f-ai^^iSM. *5 J: t>*(3)lgM J =1 - Ki-5:^»iaM^^'t-S^m-< 

11. m^mwnmKX'o igM.(D^m-dmm^ri^^m:^m9^tinm^mi o 
13. m^mwrnm-i!)^. i^^ri^t?^ ^vy^Ao^n-^^^—^—, i^-r^7<;^^^ 
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15. if^3Si~W:^3g8(DV>-ftL;?)^l::|Bic©?f^«^i^»je'^fcai^^tb§^ W 

16. mm^^ ^'-'^f^it.mm^wr)^i)'K J ^^=1- K-r§^^KiHM^^/u-ev^■ 
^lt*^ 1 4 ^fcf*it^3s 1 5 iz:m^(Dnm^W:ms^ 

10 17. fij|B-<i^ i5^— ^fcf*5t^^F»f>T-/05 IgM J0Sr=i— Ki" 6 i^SSB^iJ^^U. 

;^)^0 6 0 %W.±(D^m^m-:> 5 IgM ^M^i-^M^^ 1 4 -ft^^l 1 

1-8 . 8 0 %g;L±(^-^*^jto 5 IgM ^^^i-5ff 1 7 lc:|E^(D?F^K 

15 19. mm^^ i?^-*fc}*3t^^»fjt^s IgM j^^=i- Ki-5^s@aM%^^-r. 

2 0. 8 0 %]^±<D^m:^W^ 6 *^ IgM ^M^-t^W^^ 1 9 l;i|a*0?l^K 

20 2 1. tu|B-<i^ i5^-^fc}ijt^^ilf>)t^S IgM J^^=i- K-r§:^«^'J*^b. 

:d='0^fe-r5 5»#:2: 6*^<DJ:b ( 5 6 »#:Jt) ;0S 1 . 5&.±X-^ 

6 IgM ^m^^-rSlt^iIl 4~lt^ill 6 (DV^-r;^^^^^fBtt(^ff^Kfe^ 

2 2 . mm^^ ^—•^f^itm.'^^m)ii^^ igM Ki-^i^^ia^u^^^-r^ 

25 7!)^-^m±'f-^ 6 *#: ^ 5 4#:©J;b ( 6 5 mW^it) 1 . 5 i^AJi-efe 

5 IgM ^m^ir^m^m 1 4 ^fcf^w^^x 1 5 iz.mm(Djfm^UBs^o 
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5 2 4. 1 -If ^:>l 8 . ^U^Cnft^^S l 4 —ft^il 2 3 (DV^-rt^:^^^-fBic(D 

^[aj!^^J#« igM ^|g^i-2)X@^^tp igM ^^5ti-5::^?*o 
2 5 . m^m. 1 8 . MtJ^lc:it:*3S 1 4 2 3 ^DV^-f tb:^>{e:|E«<D 

10 2 6, m^^2 4\z.m^<D:^m^^^^htl^lg!^ 

2 7 . 2 5 fc|B«oo;^&lc J: 19 # btV^^Kfi^JClifi^/^ IgMo 

2 8. t h^ft:. I: v^#:^fcf^ t b'fb^#:t?fe5ff^3g2 

6 ^ fc f^ff 2 7 (^:wB<o(D IgMc 

2 9. ^K6^lCl^#/c& 5*|2^fe5VMi6*#:-efo5it*3g2 6~|f^]S2 8C0V^ 
15 "f tL/5^J-IS«(0 IgMo 

3 0 . cHo mmmifMir^mm.^^-r^mwm^mwt^ 5 *#:^fc« e ig 

Mo 

3 1 . ImMmiji^'^h^m^m 2 e 3 0 <DV^TtL/5^^^:|B^co igMo 

3 2 . y :^ K^#:-T? § If 3 1 (cifSifec^ IgMo 

20 3 3 . ^ GM 2 ^fcfi GM 3 Ui^X^h^WM^ 3 2 tc:|B^(7) IgMo 

3 4. @H^ij#-^: 1 \cmm(Dm.mm^\. ^tcmmm-^- 2Kmm(DT^ / mm 
3 5 . ia^ij#-^ : 3 iz.mm(D&md.m. ^t^i^mnm-^ - 4 icmm(DT^ ymm 

25 3 6. |f^3g3 4(c:|B«c(^*°y^^l/:^5^Ki3:j;oT=i— K^tb^T^/M^iJ 
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3 8. m^ms 6 i;iiB«ose®i:if*jS3 7 \z.mm(DmBw^m}^mi±t u-c 

-g-tflgMo 

5 3 9 . M IgM J B ^-a ft^^S 3 8 l^mM<D IgMo 

4 0. 5 »#:-efc§i»^3S 3 9 te:|a^(D IgMo 

4 1 . ia^iJ#-§- : 1 9 (e:|B«<DigSBa^iJ^ ^fcfiSB^iJ*-^ : 2 0 {dfH^CDT 5 7 

4 2 . ia^J#-i- : 2 1 t;i|E«CD|tS@a^lJ. ^fc{*iB^lJ#-^ : 2 2 J;i|B«(^T 5 7 

4 3. m^^4 1 Kmm(D:^}) l-^^ Ki-J;o-C='— K ^iTb^ T ^ 7 ^MBM 

4-4. W^3S4 2{;i|E«<D;Kyp?i5^l/::^-^K(;iJ;oT=t'-K$ttST^y^ia^J 

^•^ti^^it^n/cseKo 

15 4 5. it^:S4 3 lcl|S^(DgeK^»^:® 4 4 lc:|a«(D®e«^«^m>f4^ 
-a tf IgMo 

4 6. IgM Jm^-^t^M^^ 4 5 ^illSttco IgMo 

4 7. 5 a 4 6 JC|B^<D IgMo 

4 8. lt^3S 2 6 —If ^11 3 3 . ff3^^^S3 8. *5 j;-a«ff ^^4 5 cov^-rti.;0^tcfe 
20 ^(D IgM ^^^-r 5 E^m^i^o 

4 9. 8 0 %£A_b(D 5 »#: IgM ^-^^-f-S iSmii-^^o 

5 0. 5 0 %&.±(D 6 IgM ^^^ir^ E^ia^^c 

5 1. 8 0 %Sl±(D 6 *#: IgM ^^^"TS If 5 0 j3:tBS<^IM^|a^%o 
5 2. 5 6 mPfiili!)^ 1 . 5 U±X- 5 IgM ^^^i" 5 IS^^M^^o 

25 5 3.6 5 5 i^;_L-I? § IgM ^^^^ 5 IS^IM^t^o 
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J; o T IgM ^if-rS Xa^-^tf . IgM (D#»#:^5>^lf i-^^^^o 

5 y/VT5 K^VK *5J;tJ^^ 

5 5 . ^# a)fc:*3tt§?&S;&S 3 7 ^j^±T*feSft^:S 5 4 

5 6. ^#b)ic:4ott^ii^^T^*^e7Ac^^iS:^so. 2 5%i;^Ji-efe§ft^3^ 

5 4 Jc:|B^<7);^ifeo 

10 5 7. •^^^)T^^) ;VT% Y^JiV-b^. tulB a)-c);0^e3 5feSP:d^fc]g^$ti.fc:^i'-/^ < 
i: 2 o(D^#^>afci-7j< y T y ^ K^V^-efe 5 4 fzlfBife 

5- 8 . y y /i-r 5: K<f /i^/^s, tuia a)-c)(^^T(D^#^^Mfc-r*° y Ti^ y 

15 5 9. W^^t&ffl <7)^^ :7 T — Tris-acetate SDS ^IJj-'-^ y :7 r — "efe Sft^aJ 

5 4 {;ifBft<D::^feo 

6 0. IgM IgM (Z) 5 j;t>V^fc{:i 6 »#:-efeSff h A\Z. 

6 1. IgM (Z)^^#:^5>tf-t-§ i t ^!wmt-r^m^^ 5 4 \^mm(D:)7m:o 
20 6 2 . Ri ^mm UJ^=ev^^ t ^m^tt^m^m 5 4 tdiBico^^^if^&o 

6 3. mm^^mm^^m^titc igM ©#»#:sr^»i-^x@^-^ip, m^ms 

6 4. ^(D a)-c)}?)^fe7:cS^:d^e>51^$tl.fc/i'-?'^< t 1 0<D^#^^;^ci->^N° y 
T^y/l^T^ K<5^/l';?)^fe3^^§. IgM SDS-^K y T iJ' y /VT 5: K 

25 ^^/^mn^^m J; o T ^it-f - ^t^^cD mmtrnm -f/K 
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y/l-T$ K<5^Vv. *5j;tJ^^ 

6 5. ^(D a)-c)^^bJ^eSl^^^fe51^$tbfcii>?fe< t ^> 1 ocDX5g%^tP. IgM 
5 cD#»#::Sr SDS-:^°y y /l^T 5 K^WH^^Idijf^ J:oT^i|-r5fcJ6 

c)«'g^$^6ttri-Ti5'y/V'T^ KSr*#. *5j:«^atzij:t9;^-{b-rsx 

10 
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m 1 



./ 




Pj-J^''^^^ 8( ^Bl fli 



200kDa- 

— "*|-150kDa->^ 

-inf-lOOkDa 
75kDa->. 



50kDa . 



^^^i^fl^^ 
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LJ (J^ + ) 



LA (J 



) 



St 05 23 32 49 61 St St 24 26 39 66 74 St 
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m 3 



3/5 
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5^ 
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5/^5 

in 5 




0.1 1 10 100 

IgM (jMg/mL) 




0.1 1 10 100 



wo 2005/005636 



PCT/JP2004/010444 



1/4 5 
SEQUENCE LISTING 

<110> CHUGAI SEIYAKU KABUSHlKI KAISHA 
IRIE, Reiko 

<120> Method for producing of IgM by transf ect cells, and determination 
thereof 

<130> C1-A0223P 

<150> US 60/487,333 
<151> 2003-07-15 

<160> 31 

<170> Patentin version 3. 1 

<210> 1 

<211> 1779 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> CDS 

<222> (1)..(1779) 

<223> 
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<400> 1 

atg gag ttt ggg ctg age tgg ctt ttt ctt gtg get att tta aaa ggt 48 
Met Glu Phe Gly Leu Ser Trp Leu Phe Leu Val Ala He Leu Lys Gly 
15 10 15 

gte cag tgt gag gtg cag ctg ttg gat tct ggg gga ggc ttg gta cag 96 
Val Gin Cys Glu Val Gin Leu Leu Asp Ser Gly Gly Gly Leu Val Gin 
20 25 30 



eet ggg ggg tgc etg aga etc tec tgt gea gee tet gga ttc ace ttt 144 

Pro Gly Gly Cys Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe 
35 40 45 

age age tgt gee atg age tgg gte cge eag get eea ggg aag ggg etg 192 

Ser Ser Cys Ala Met Ser Trp Val Arg Gin Ala Pro Gly Lys Gly Leu 
50 55 60 



gag tgg gte tea get att agt ggt agt ggt ggt age aea tac tae gea 240 
Glu Trp Val Ser Ala He Ser Gly Ser Gly Gly Ser Thr Tyr Tyr Ala 
65 70 75 80 



gae tee gtg aag ggc egg ttc ace ate tec aga gac aaa tee aag aae 288 
Asp Ser Val Lys Gly Arg Phe Thr He Ser Arg Asp Lys Ser Lys Asn 
85 90 95 
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acg ttg tat ctg caa atg aac age ctg aga gcc gag gac acg gcc gta 336 
Thr Leu Tyr Leu Gin Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val 
100 105 110 

tat tac tgt gcg aaa ggt ggc aac gat att ttg act ggt tat tat get 384 
Tyr Tyr Cys Ala Lys Gly Gly Asn Asp He Leu Thr Gly Tyr Tyr Ala 
115 120 125 

tgg ggc cag gga acc ctg gtc acc gtc tec tea ggg agt gca tec gcc 432 
Trp Gly Gin Gly Thr Leu Val Thr Val Ser Ser Gly Ser Ala Ser Ala 
130 135 140 

cca acc ctt ttc ccc etc gtc tec tgt gag aat tec ccg teg gat acg 480 
Pro Thr Leu Phe Pro Leu Val Ser Cys Glu Asn Ser Pro Ser Asp Thr 
145 150 155 160 

age age gtg gee gtt ggc tgc etc gca cag gac ttc ctt ccc gac tec 528 
Ser Ser Val Ala Val Gly Cys Leu Ala Gin Asp Phe Leu Pro Asp Ser 
165 170 175 

ate act ttc tec tgg aaa tac aag aac aac tct gac ate age age acc 576 
He Thr Phe Ser Trp Lys Tyr Lys Asn Asn Ser Asp He Ser Ser Thr 
180 185 190 

egg ggc ttc cca tea gtc ctg aga ggg ggc aag tac gca gcc acc tea 624 
Arg Gly Phe Pro Ser Val Leu Arg Gly Gly Lys Tyr Ala Ala Thr Ser 
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195 200 205 

cag gtg ctg ctg cct tec aag gac gtc atg cag ggc aca gac gaa cac 672 
Gin Val Leu Leu Pro Ser Lys Asp Val Met Gin Gly Thr Asp Glu His 
210 215 220 

gtg gtg tgc aaa gtc cag cac ccc aac ggc aac aaa gaa aag aac gtg 720 
Val Val Cys Lys Val Gin His Pro Asn Gly Asn Lys Glu Lys Asn Val 
225 230 235 240 



cct ctt cca gtg att got gag ctg cct ccc aaa gtg age gtc ttc gtc 768 
Pro Leu Pro Val He Ala Glu Leu Pro Pro Lys Val Ser Val Phe Val 
245 250 255 

cca ccc cgc gac ggc ttc ttc ggc aac ccc cgc aag tec aag etc ate 816 
Pro Pro Arg Asp Gly Phe Phe Gly Asn Pro Arg Lys Ser Lys Leu He 
260 265 270 



tgc cag gcc acg ggt ttc agt ccc egg cag att cag gtg tec tgg ctg 864 
Cys Gin Ala Thr Gly Phe Ser Pro Arg Gin He Gin Val Ser Trp Leu 
275 280 285 

cgc gag ggg aag cag gtg ggg tet ggc gtc ace acg gac cag gtg cag 912 
Arg Glu Gly Lys Gin Val Gly Ser Gly Val Thr Thr Asp Gin Val Gin 
290 295 300 
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get gag gcc aaa gag tct ggg ccc acg acc tac aag gtg acc age aca 960 
Ala Glu Ala Lys Glu Ser Gly Pro Thr Thr Tyr Lys Val Thr Ser Thr 
305 310 315 320 

ctg acc ate aaa gag age gac tgg etc ggc cag age atg ttc acc tgc 1008 
Leu Thr He Lys Glu Ser Asp Trp Leu Gly Gin Ser Met Phe Thr Cys 
325 330 335 

cgc gtg gat cac agg ggc ctg acc ttc cag cag aat gcg tec tec atg 1056 
Arg Val Asp His Arg Gly Leu Thr Phe Gin Gin Asn Ala Ser Ser Met 
340 345 350 

tgt gte ccc gat caa gae aca gee ate egg gte ttc gee ate cec cca 1104 
Cys Val Pro Asp Gin Asp Thr Ala He Arg Val Phe Ala He Pro Pro 
355 360 365 

tec ttt gcc age ate ttc etc ace aag tee ace aag ttg acc tgc ctg 1162 
Ser Phe Ala Ser He Phe Leu Thr Lys Ser Thr Lys Leu Thr Cys Leu 
370 375 380 

gte aca gac ctg acc acc tat gac age gtg acc ate tee tgg acc cgc 1200 
Val Thr Asp Leu Thr Thr Tyr Asp Ser Val Thr He Ser Trp Thr Arg 
385 390 395 400 

cag aat ggc gaa get gtg aaa ace cac acc aac ate tec gag age cac 1248 
Gin Asn Gly Glu Ala Val Lys Thr His Thr Asn He Ser Glu Ser His 
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405 410 415 

ccc aat gcc act ttc age gcc gtg ggt gag gcc age ate tge gag gat 1296 
Pro Asn Ala Thr Phe Ser Ala Val Gly Glu Ala Ser lie Cys Glu Asp 
420 425 430 

gac tgg aat tec ggg gag agg ttc acg tgc acc gtg acc cae aea gac 1344 
Asp Trp Asn Ser Gly Glu Arg Phe Thr Cys Thr Val Thr His Thr Asp 
435 440 445 

ctg ccc teg cea ctg aag cag acc ate tec egg cec aag ggg gtg gcc 1392 
Leu Pro Ser Pro Leu Lys Gin Thr He Ser Arg Pro Lys Gly Val Ala 
450 455 460 

etg cae agg ccc gat gte tac ttg ctg cca eca gcc egg gag eag ctg 1440 
Leu His Arg Pro Asp Val Tyr Leu Leu Pro Pro Ala Arg Glu Gin Leu 
465 470 475 480 

aae ctg egg gag teg gcc ace ate acg tgc etg gtg acg ggc ttc tct 1488 
Asn Leu Arg Glu Ser Ala Thr He Thr Cys Leu Val Thr Gly Phe Ser 
485 490 495 



ccc gcg gac gte ttc gtg cag tgg atg cag agg ggg eag ccc ttg tec 
Pro Ala Asp Val Phe Val Gin Trp Met Gin Arg Gly Gin Pro Leu Ser 
500 505 510 



1536 
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ccg gag aag tat gtg acc age gcc cca atg cct gag ccc cag gcc cca 1584 
Pro Glu Lys Tyr Val Thr Ser Ala Pro Met Pro Glu Pro Gin Ala Pro 
515 520 525 



ggc egg tac ttc gcc cac age ate ctg acc gtg tec gaa gag gaa tgg 1632 
Gly Arg Tyr Phe Ala His Ser lie Leu Thr Val Ser Glu Glu Glu Trp 
530 535 540 

aac acg ggg gag acc tac acc tgc gtg gtg gcc cat gag gcc ctg ccc 1680 
Asn Thr Gly Glu Thr Tyr Thr Cys Val Val Ala His Glu Ala Leu Pro 
545 550 555 560 



aac agg gtc acc gag agg acc gtg gac aag tec acc ggt aaa ccc acc 1728 
Asn Arg Val Thr Glu Arg Thr Val Asp Lys Ser Thr Gly Lys Pro Thr 
565 570 575 

ctg tac aac gtg tec ctg gtc atg tec gac aca get ggc acc tgc tac 1776 
Leu Tyr Asn Val Ser Leu Val Met Ser Asp Thr Ala Gly Thr Cys Tyr 
580 585 590 

tga 1779 



<210> 2 

<211> 592 

<212> PRT 

<213> Homo sapiens 
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<400> 2 

Met Glu Phe Gly Leu Ser Trp Leu Phe Leu Val Ala He Leu Lys Gly 
15 10 15 

Val Gin Cys Glu Val Gin Leu Leu Asp Ser Gly Gly Gly Leu Val Gin 
20 25 30 

Pro Gly Gly Cys Leu Arg Leu Ser Cys. Ala Ala Ser Gly Phe Thr Phe 
35 40 45 

Ser Ser Cys Ala Met Ser Trp Val Arg Gin Ala Pro Gly Lys Gly Leu 
_ 50 55 60 

Glu Trp Val Ser Ala He Ser Gly Ser Gly Gly Ser Thr Tyr Tyr Ala 
65 70 75 80 

Asp Ser Val Lys Gly Arg Phe Thr He Ser Arg Asp Lys Ser Lys Asn 
85 90 95 

Thr Leu Tyr Leu Gin Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val 
100 105 110 



Tyr Tyr Cys Ala Lys Gly Gly Asn Asp He Leu Thr Gly Tyr Tyr Ala 
115 120 125 
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Trp Gly Gin Gly Thr Leu Val Thr Val Ser Ser Gly Ser Ala Ser Ala 
130 135 140 

Pro Thr Leu Phe Pro Leu Val Ser Cys Glu Asn Ser Pro Ser Asp Thr 
145 150 155 160 

Ser Ser Val Ala Val Gly Cys Leu Ala Gin Asp Phe Leu Pro Asp Ser 
165 170 175 

lie Thr Phe Ser Trp Lys Tyr Lys Asn Asn Ser Asp He Ser Ser Thr 
180 185 190 

Ar^ Gly Phe Pro Ser Val Leu Arg Gly Gly Lys Tyr Ala Ala Thr Ser 
195 200 206 

Gin Val Leu Leu Pro Ser Lys Asp Val Met Gin Gly Thr Asp Glu His 
210 215 220 

Val Val Cys Lys Val Gin His Pro Asn Gly Asn Lys Glu Lys Asn Val 
225 230 235 240 

Pro Leu Pro Val He Ala Glu Leu Pro Pro Lys Val Ser Val Phe Val 
245 250 255 



Pro Pro Arg Asp Gly Phe Phe Gly Asn Pro Arg Lys Ser Lys Leu He 
260 265 270 
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Cys Gin Ala Thr Gly Phe Ser Pro Arg Gin He Gin Val Ser Trp Leu 
275 280 285 

Arg Glu Gly Lys Gin Val Gly Ser Gly Val Thr Thr Asp Gin Val Gin 
290 295 300 

Ala Glu Ala Lys Glu Ser Gly Pro Thr Thr Tyr Lys Val Thr Ser Thr 
305 310 315 320 

Leu Thr He Lys Glu Ser Asp Trp Leu Gly Gin Ser Met Phe Thr Cys 
325 330 335 

Arg Val Asp His Arg Gly Leu Thr Phe Gin Gin Asn Ala Ser Ser Met 
340 345 350 

Cys Val Pro Asp Gin Asp Thr Ala He Arg Val Phe Ala He Pro Pi-o 
355 360 365 

Ser Phe Ala Ser He Phe Leu Thr Lys Ser Thr Lys Leu Thr Cys Leu 
370 375 380 

Val Thr Asp Leu Thr Thr Tyr Asp Ser Val Thr He Ser Trp Thr Arg 
385 390 395 400 

Gin Asn Gly Glu Ala Val Lys Thr His Thr Asn He Ser Glu Ser His 
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405 



1 1/4 5 
410 



415 



Pro Asn Ala Thr Phe Ser Ala Val Gly Glu Ala Ser He Cys Glu Asp 
420 425 430 

Asp Trp Asn Ser Gly Glu Arg Phe Thr Cys Thr Val Thr His Thr Asp 
435 440 445 

Leu Pro Ser Pro Leu Lys Gin Thr He Ser Arg Pro Lys Gly Val Ala 
450 455 460 

Leu His Arg Pro Asp Val Tyr Leu Leu Pro Pro Ala Arg Glu Gin Leu 
465 470 475 480 

Asn Leu Arg Glu Ser Ala Thr He Thr Cys Leu Val Thr Gly Phe Ser 
485 490 495 

Pro Ala Asp Val Phe Val Gin Trp Met Gin Arg Gly Gin Pro Leu Ser 
500 505 510 



Pro Glu Lys Tyr Val Thr Ser Ala Pro Met Pro Glu Pro Gin Ala Pro 
515 520 525 



Gly Arg Tyr Phe Ala His Ser He Leu Thr Val Ser Glu Glu Glu Trp 
530 535 540 
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Asn Thr Gly Glu Thr Tyr Thr Cys Val Val Ala His Glu Ala Leu Pro 
545 550 555 560 

Asn Arg Val Thr Glu Arg Thr Val Asp Lys Ser Thr Gly Lys Pro Thr 
565 570 575 

Leu Tyr Asn Val Ser Leu Val Met Ser Asp Thr Ala Gly Thr Cys Tyr 
580 585 590 

<210> 3 

<211> 723 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> CDS 

<222> (1)..(723) 

<223> 

<400> 3 

atg gtg ttg cag acc cag gtc ttc att tct ctg ttg etc tgg ate tot 

Met Val Leu Gin Thr Gin Val Phe lie Ser Leu Leu Leu Trp lie Ser 
15 10 15 



ggt gcc tac ggg gac ate gtg atg acc cag tct oca gac tec ctg get 
Gly Ala Tyr Gly Asp He Val Met Thr Gin Ser Pro Asp Ser Leu Ala 



96 
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20 25 30 

gtg tot ctg ggc gag agg gcc acc ate aac tgc aag tec age eag agt 144 
Val Ser Leu Gly Glu Arg Ala Thr He Asn Cys Lys Ser Ser Gin Ser 
35 40 45 



gtt tta tac age tec aac aat aag aac tac tta get tgg tac eag eag 
Val Leu Tyr Ser Ser Asn Asn Lys Asn Tyr Leu Ala Trp Tyr Gin Gin 
50 55 60 

aaa cea gga eag cct cct aag ctg etc att tac tgg gca tct acc egg 
Lys Pro Gly Gin Pro Pro Lys Leu Leu He Tyr Trp Ala Ser Thr Arg 
65. 70 75 ■ 80 

gaa tec ggg gtc cct gac cga tte agt ggc age ggg tct ggg aea gat 
Glu Ser Gly Val Pro Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp 
85 90 95 

ttc act etc acc ate age age ctg cag get gaa gat gtg gca gtt tat 
Phe Thr Leu Thr He Ser Ser Leu Gin Ala Glu Asp Val Ala Val Tyr 
100 105 110 



192 



240 



288 



336 



tae tgt cag eaa tat tat agt act cct ceg aeg ttc gge caa ggg acc 
Tyr Cys Gin Gin Tyr Tyr Ser Thr Pro Pro Thr Phe Gly Gin Gly Thr 
115 120 125 



384 
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aag gtg gaa ate aaa cga act gtg get gea cca tct gtc ttc ate ttc 
Lys Val Glu He Lys Arg Thr Val Ala Ala Pro Ser Val Phe He Phe 
130 135 140 

ccg cca tct gat gag cag ttg aaa tct gga act gcc tct gtt gtg tgc 
Pro Pro Ser Asp Glu Gin Leu Lys Ser Gly Thr Ala Ser Val Val Cys 
145 150 155 160 

ctg ctg aat aac ttc tat ccc aga gag gcc aaa gta eag tgg aag gtg 
Leu Leu Asn Asn Phe Tyr Pro Arg Glu Ala Lys Val Gin Trp Lys Val 
165 170 175 

gat aac gcc etc caa teg ggt aac tee cag gag agt gtc aca gag cag 
Asp Asn Ala Leu Gin Ser Gly Asn Ser Gin Glu Ser Val Thr Glu Gin 
180 185 190 

gac age aag gac ago aec tac age etc age age ace ctg aeg ctg age 
Asp Ser Lys Asp Ser Thr Tyr Ser Leu Ser Ser Thr Leu Thr Leu Ser 
195 200 205 

aaa gea gac tac gag aaa cac aaa gtc tac gee tgc gaa gtc aec eat 
Lys Ala Asp Tyr Glu Lys His Lys Val Tyr Ala Cys Glu Val Thr His 
210 215 220 

cag gge ctg age teg ccc gtc aca aag age ttc aac agg gga gag tgt 
Gin Gly Leu Ser Ser Pro Val Thr Lys Ser Phe Asn Arg Gly Glu Cys 



432 



480 



528 



576 



624 



672 



720 
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1 5/4 5 



225 



230 



235 



240 



tag 



723 



<210> 4 

<211> 240 

<212> PRT 

<213> Homo sapiens 



<400> 4 

Met Val Leu Gin Thr Gin Val Phe He Ser Leu Leu Leu Trp He Ser 
1 5 10 15 

Gly Ala Tyr Gly Asp He Val Met Thr Gin Ser Pro Asp Ser Leu Ala 
20 25 30 

Val Ser Leu Gly Glu Arg Ala Thr He Asn Cys Lys Ser Ser Gin Ser 
35 40 45 

Val Leu Tyr Ser Ser Asn Asn Lys Asn Tyr Leu Ala Trp Tyr Gin Gin 
50 55 60 

Lys Pro Gly Gin Pro Pro Lys Leu Leu He Tyr Trp Ala Ser Thr Arg 
65 70 75 80 

Glu Ser Gly Val Pro Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp 
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85 



1 6/4 5 
90 



95 



Phe Thr Leu Thr He Ser Ser Leu Gin Ala Glu Asp Val Ala Val Tyr 
100 105 110 

Tyr Cys Gin Gin Tyr Tyr Ser Thr Pro Pro Thr Phe Gly Gin Gly Thr 
115 120 125 

Lys Val Glu He Lys Arg Thr Val Ala Ala Pro Ser Val Phe He Phe 
130 135 140 

Pro Pro Ser Asp Glu Gin Leu Lys Ser Gly Thr Ala Ser Val Val Cys 
145 150 155 160 

Leu Leu Asn Asn Phe Tyr Pro Arg Glu Ala Lys Val Gin Trp Lys Val 
165 170 175 

Asp Asn Ala Leu Gin Ser Gly Asn Ser Gin Glu Ser Val Thr Glu Gin 
180 185 190 



Asp Ser Lys Asp Ser Thr Tyr Ser Leu Ser Ser Thr Leu Thr Leu Ser 
195 200 205 



Lys Ala Asp Tyr Glu Lys His Lys Val Tyr Ala Cys Glu Val Thr His 
210 215 220 
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Gin Gly Leu Ser Ser Pro Val Thr Lys Ser Phe Asn Arg Gly Glu Cys 
225 230 235 240 

<210> 5 

<211> 480 

<212> DNA 

<213> Homo sapiens 



<220> 

<221> CDS 

<222> (1)..(480) 

<223> 

<400> 5 

atg aag aac cat ttg ctt ttc tgg gga gtc ctg gcg gtt ttt att aag 

Met Lys Asn His Leu Leu Phe Trp Gly Val Leu Ala Val Phe He Lys 

1 5 . 10 15 



get gtt cat gtg aaa gcc caa gaa gat gaa agg att gtt ctt gtt gac 96 
Ala Val His Val Lys Ala Gin Glu Asp Glu Arg He Val Leu Val Asp 
20 25 30 



aac aaa tgt aag tgt gcc egg att act tec agg ate ate cgt tct tec 
Asn Lys Cys Lys Cys Ala Arg He Thr Ser Arg He He Arg Ser Ser 
35 40 45 



144 
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gaa gat cct aat gag gac att gtg gag aga aac ate cga att att gtt 
Glu Asp Pro Asn Glu Asp He Val Glu Arg Asn He Arg He He Val 
50 55 60 

cct ctg aac aac agg gag aat ate tct gat ccc acc tea cca ttg aga 
Pro Leu Asn Asn Arg Glu Asn He Ser Asp Pro Thr Ser Pro Leu Arg 
65 70 75 80 

acc aga ttt gtg tac cat ttg tct gac etc tgt aaa aaa tgt gat cct 
Thr Arg Phe Val Tyr His Leu Ser Asp Leu Cys Lys Lys Cys Asp Pro 
85 90 95 

aaa gaa gtg gag ctg gat aat eag ata gtt act get ace cag age aat 
Thr Glu Val Glu Leu Asp Asn Gin He Val Thr Ala Thr Gin Ser Asn 
100 105 110 

ate tgt gat gaa gac agt get aca gag acc tgc tac act tat gac aga 
He Cys Asp Glu Asp Ser Ala Thr Glu Thr Cys Tyr Thr Tyr Asp Arg 
115 120 125 

aac aag tgc tac aca get gtg gtc cca etc gta tat ggt ggt gag ace 
Asn Lys Cys Tyr Thr Ala Val Val Pro Leu Val Tyr Gly Gly Glu Thr 
130 135 140 



192 



240 



288 



336 



384 



432 



aaa atg gtg gaa aca gcc tta acc cca gat gcc tgc tat cct gac taa 
Lys Met Val Glu Thr Ala Leu Thr Pro Asp Ala Cys Tyr Pro Asp 



480 
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145 150 155 

<210> 6 

<211> 159 

<212> PRT 

<213> Homo sapiens 

<400> 6 

Met Lys Asn His Leu Leu Phe Trp Gly Val Leu Ala Val Phe He Lys 
15 10 15 

Ala Val His Val Lys Ala Gin Glu Asp Glu Arg He Val Leu Val Asp 
20 25 30 

Asn Lys Cys Lys Cys Ala Arg He Thr Ser Arg He He Arg Ser Ser 
35 40 45 

Glu Asp Pro Asn Glu Asp He Val Glu Arg Asn He Arg He He Val 
50 55 60 

Pro Leu Asn Asn Arg Glu Asn He Ser Asp Pro Thr Ser Pro Leu Arg 
65 70 75 80 



Thr Arg Phe Val Tyr His Leu Ser Asp Leu Cys Lys Lys Cys Asp Pro 
85 90 95 
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2 0/4 5 

Thr Glu Val Glu Leu Asp Asn Gin He Val Thr Ala Thr Gin Ser Asn 
100 105 110 

He Cys Asp Glu Asp Ser Ala Thr Glu Thr Cys Tyr Thr Tyr Asp Arg 
115 120 125 

Asn Lys Cys Tyr Thr Ala Val Val Pro Leu Val Tyr Gly Gly Glu Thr 
130 135 140 

Lys Met Val Glu Thr Ala Leu Thr Pro Asp Ala Cys Tyr Pro Asp 
145 150 155 

<2I0> 7 

<211> 24 

<212> DNA 

<213> Artificial 

<220> 

<223> an artificially synthesized sequence 
<400> 7 

ccaacggcaa caaagaaaag aacg 

<210> 8 
<211> 24 
<212> DNA 
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2 1/4 5 

<213> Artificial 
<220> 

<223> an artificially synthesized sequence 
<400> 8 

aacatgctct ggccgagcca gtcg 

<210> 9 

<211> 24 

<212> DNA 

<213> Artificial 

<220> 

<223> an artificially synthesized sequence 
<400> 9 

gcaagtccag ccagagtgtt ttat 

<210> 10 

<211> 24 

<212> DNA 

<213> Artificial 

<220> 

<223> an artificially synthesized sequence 
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2 2/4 5 

<400> 10 

ctgtccttgc tgtcctgctc tgtg 

<210> 11 

<211> 33 

<212> DNA 

<213> Artificial 

<220> 

<223> an artificially synthesized primer sequence 



<^00> 11 

aacagctcga gccaccatgg agtttgggct gag 

<210> 12 

<211> 32 

<212> DNA 

<213> Artificial 

<220> 
<223> 

<400> 12 

agcggccagc cgccccgagc ctgtcgacag gc 



33 



32 



an artificially synthesized primer sequence 
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2 3/4 5 

<210> 13 
<211> 32 
<212> DNA 
<213> Artificial 

<220> 

<223> an artificially synthesized primer sequence 
<400> 13 

atagaattcc accatggtgt tgcagaccca gg 

<210> 14 

<211> 30 

<212> DNA 

<213> Artificial 

<220> 

<223> an artificially synthesized primer sequence 
<400> 14 

ggagcaggcg gccgcacttc tccctctaac 

<210> 15 

<211> 24 

<212> DNA 

<213> Artificial 
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2 4/4 5 

<220> 

<223> an artificially synthesized sequence 
<400> 15 

accattgaga accagatttg tgta 

<210> 16 

<211> 24 

<212> DNA 

<213> Artificial 

<220> 

<223> an artificially synthesized sequence 
<400> 16 

tgtgtagcac ttgtttctgt cata 

<210> 17 

<211> 28 

<212> DNA 

<213> Artificial 

<220> 

<223> an artificially synthesized primer sequence 
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<400> 17 

atgaattcca ccatgaagaa ccatttgc 

<210> 18 

<211> 26 

<212> DM 

<213> Artificial 

<220> 

<223> an artificially synthesized primer sequence 
<400> 18 

tatctagatt agtcaggata gcaggc 

<210> 19 

<211> 1788 

<212> DM 

<213> Homo sapiens 

<220> 

<221> CDS 

<222> (1)..(1788) 

<223> 



<400> 19 

atg gag ttt ggg ctg .ago tgg ctt ttt ctt gtg get att tta 



48 
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Met Glu Phe Gly Leu Ser Trp Leu Phe Leu Val Ala He Leu Lys Gly 
15 10 15 

gtc cag tgt gag gtg cag ctg ttg gag tct ggg gga ggc ttg gta cag 
Val Gin Cys Glu Val Gin Leu Leu Glu Ser Gly Gly Gly Leu Val Gin 
20 25 30 

ccg ggg ggg tec ctg aga etc tec tgt gca gcc tct gga ttc ace ttt 
Pro Gly Gly Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe 
35 40 45 

age age tat gcc atg age tgg gtc egc cag get eca ggg aag ggg ctg 
Sex Ser Tyr Ala Met Ser Trp Val Arg Gin Ala Pro Gly Lys Gly Leu 
50 55 60 

gag tgg gtc tea get att agt ggt agt ggt tat ace aca tac tac gca 
Glu Trp Val Ser Ala He Ser Gly Ser Gly Tyr Thr Thr Tyr Tyr Ala 
65 70 75 80 

gac tec gtg aag ggc egg ttc ace ate tec aga gac aat tee aag aac 
Asp Ser Val Lys Gly Arg Phe Thr He Ser Arg Asp Asn Ser Lys Asn 
85 90 95 

acg ctg tat ctg caa atg aac age ctg aga gee gag gac aeg gee gta 
Thr Leu Tyr Leu Gin Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val 
100 105 110 



96 



144 



192 



240 



288 



336 
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tat tac tgt gcc aaa aaa ccg ggg gac tat ggt teg ggg agt tat tac 
Tyr Tyr Cys Ala Lys Lys Pro Gly Asp Tyr Gly Ser Gly Ser Tyr Tyr 
115 120 125 

ctt gac tac tgg ggc cag gga acc ctg gtc acc gtc tec tea ggg agt 
Leu Asp Tyr Trp Gly Gin Gly Thr Leu Val Thr Val Ser Ser Gly Ser 
130 135 140 

gca tec gee cea acc ctt ttc ccc etc gtc tec tgt gag aat tec ccg 
Ala Ser Ala Pro Thr Leu Phe Pro Leu Val Ser Cys Glu Asn Ser Pro 
145 150 155 160 

teg gat aeg age age gtg gcc gtt ggc tgc etc gca cag gac ttc ctt 
Ser Asp Thr Ser Ser Val Ala Val Gly Cys Leu Ala Gin Asp Phe Leu 
165 170 175 

ccc gac tec ate act ttc tec tgg aaa tac aag aae aac tet gac ate 
Pro Asp Ser He Thr Phe Ser Trp Lys Tyr Lys Asn Asn Ser Asp He 
180 185 190 

age age acc egg ggc ttc cea tea gtc ctg aga ggg ggc aag tac gca 
Ser Ser Thr Arg Gly Phe Pro Ser Val Leu Arg Gly Gly Lys Tyr Ala 
195 200 205 

gee acc tea cag gtg ctg ctg cct tec aag gac gtc atg cag ggc aca 



384 



432 



480 



528 



576 



624 



672 



wo 2005/005636 



PCT/JP2004/010444 



2 8/4 5 

Ala Thr Ser Gin Val Leu Leu Pro Ser Lys Asp Val Met Gin Gly Thr 
210 215 220 

gac gaa cac gtg gtg tgc aaa gtc cag cac ccc aac ggc aac aaa gaa 
Asp Glu His Val Val Cys Lys Val Gin His Pro Asn Gly Asn Lys Glu 
225 230 235 240 

aag aac gtg cct ctt cca gtg att get gag ctg cct ccc aaa gtg age 
Lys Asn Val Pro Leu Pro Val He Ala Glu Leu Pro Pro Lys Val Ser 
245 250 255 

gtc ttc gtc cca ccc cgc gac ggc ttc ttc ggc aac ccc cgc aag tec 
Val Phe Val Pro Pro Arg Asp Gly Phe Phe Gly Asn Pro Arg Lys Ser 
260 265 270 

aag etc ate tgc cag gee acg ggt ttc agt ccc egg cag att cag gtg 
Lys Leu He Cys Gin Ala Thr Gly Phe Ser Pro Arg Gin He Gin Val 
275 280 285 

tec tgg ctg cgc gag ggg aag cag gtg ggg tet ggc gtc acc acg gac 
Ser Trp Leu Arg Glu Gly Lys Gin Val Gly Ser Gly Val Thr Thr Asp 
290 295 300 

cag gtg cag get gag gcc aaa gag tet ggg ccc acg acc tac aag gtg 
Gin Val Gin Ala Glu Ala Lys Glu Ser Gly Pro Thr Thr Tyr Lys Val 
305 310 315 320 



720 



768 



816 



864 



912 



960 
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ate ccc cca tec ttt gee ago ate ttc etc ace aag tec acc aag ttg 
lie Pro Pro Ser Phe Ala Ser He Phe Leu Thr Lys Ser Thr Lys Leu 
370 375 380 

acc tgc ctg gtc aca gac ctg acc acc tat gac age gtg acc ate tec 
Thr Cys Leu Val Thr Asp Leu Thr Thr Tyr Asp Ser Val Thr He Ser 
385 390 395 400 

tgg ace cgc eag aat ggc gaa get gtg aaa acc cac acc aac ate tec 
Trp Thr Arg Gin Asn Gly Glu Ala Val Lys Thr His Thr Asn He Ser 
405 410 415 

gag age cac ccc aat gcc act ttc age gee gtg ggt gag gee age ate 



1008 



2 9/4 5 

acc age aca ctg acc ate aaa gag age gac tgg etc age eag age atg 
Thr Ser Thr Leu Thr He Lys Glu Ser Asp Trp Leu Ser Gin Ser Met 
325 330 335 

ttc acc tgc cgc gtg gat cac agg ggc ctg acc ttc eag eag aat gcg 
Phe Thr Cys Arg Val Asp His Arg Gly Leu Thr Phe Gin Gin Asn Ala 
340 345 350 



tec tec atg tgt gtc ccc gat caa gac aca gcc ate egg gtc ttc gcc 1104 
Ser Ser Met Cys Val Pro Asp Gin Asp Thr Ala He Arg Val Phe Ala 
355 360 365 



1056 



1152 



1200 



1248 



1296 
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Glu Ser His Pro Asn Ala Thr Phe Ser Ala Val Gly Glu Ala Ser He 
420 425 430 

tgc gag gat gac tgg aat tec ggg gag agg ttc acg tgc acc gtg acc 1344 
Cys Glu Asp Asp Trp Asn Ser Gly Glu Arg Phe Thr Cys Thr Val Thr 
435 440 445 



cac aca gac ctg ccc teg cca ctg aag cag acc ate tec egg ecc aag 
His Thr Asp Leu Pro Ser Pro Leu Lys Gin Thr He Ser Arg Pro Lys 
450 455 460 

ggg gtg gee ctg eac agg eee gat gtc tac ttg ctg cca cca gcc egg 
GLy Val Ala Leu His Arg Pro Asp Val Tyr Leu Leu Pro Pro Ala Arg 
465 470 475 480 

gag eag ctg aac ctg egg gag teg gee acc ate acg tgc ctg gtg acg 
Glu Gin Leu Asn Leu Arg Glu Ser Ala Thr He Thr Cys Leu Val Thr 
485 490 495 

ggc ttc tct ccc gcg gac gtc ttc gtg cag tgg atg eag agg ggg cag 
Gly Phe Ser Pro Ala Asp Val Phe Val Gin Trp Met Gin Arg Gly Gin 
500 505 510 

ccc ttg tec ccg gag aag tat gtg acc age gcc cca atg cet gag ccc 
Pro Leu Ser Pro Glu Lys Tyr Val Thr Ser Ala Pro Met Pro Glu Pro 
. 515 520 525 



1392 



1440 



1488 



1536 



1584 
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cag gcc cca ggc egg tac ttc gcc cac age ate ctg acc gtg tec gaa 
Gin Ala Pro Gly Arg Tyr Phe Ala His Ser He Leu Thr Val Ser Glu 
530 535 540 

gag gaa tgg aac acg ggg gag acc tac acc tgc gtg gtg gcc cat gag 
Glu Glu Trp Asn Thr Gly Glu Thr Tyr Thr Cys Val Val Ala His Glu 
545 550 555 560 

gcc ctg ccc aac agg gtc acc gag agg acc gtg gac aag tec acc ggt 
Ala Leu Pro Asn Arg Val Thr Glu Arg Thr Val Asp Lys Ser Thr Gly 
565 570 575 

aaa ccc acc ctg tac aac gtg tec ctg gtc atg tec gac aca get ggc 
Lys Pro Thr Leu Tyr Asn Val Ser Leu Val Met Ser Asp Thr Ala Gly 
580 585 590 

acc tgc tac tga 
Thr Cys Tyr 
595 



1632 



1680 



1728 



1776 



1788 



<210> 20 

<211> 595 

<212> PRT 

<213> Homo sapiens 
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3 2/4 5 

<400> 20 

Met Glu Phe Gly Leu Ser Trp Leu Phe Leu Val Ala He Leu Lys Gly 
1 5 10 15 

Val Gin Cys Glu Val Gin Leu Leu Glu Ser Gly Gly Gly Leu Val Gin 
20 25 30 

Pro Gly Gly Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe 
35 40 45 

Ser Ser Tyr Ala Met Ser Trp Val Arg Gin Ala Pro Gly Lys Gly Leu 
50 55 60 

Glu Trp Val Ser Ala He Ser Gly Ser Gly Tyr Thr Thr Tyr Tyr Ala 
65 70 75 80 

Asp Ser Val Lys Gly Arg Phe Thr He Ser Arg Asp Asn Ser Lys Asn 
85 90 95 



Thr Leu Tyr Leu Gin Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val 
100 105 110 

Tyr Tyr Cys Ala Lys Lys Pro Gly Asp Tyr Gly Ser Gly Ser Tyr Tyr 
115 120 125 

Leu Asp Tyr Trp Gly Gin Gly Thr Leu Val Thr Val Ser Ser Gly Ser 
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130 



3 3/4 5 
135 140 



Ala Ser Ala Pro Thr Leu Phe Pro Leu Val Ser Cys Glu Asn Ser Pro 
145 150 155 160 

Ser Asp Thr Ser Ser Val Ala Val Gly Cys Leu Ala Gin Asp Phe Leu 
165 170 175 

Pro Asp Ser He Thr Phe Ser Trp Lys Tyr Lys Asn Asn Ser Asp He 
180 185 190 

Ser Ser Thr Arg Gly Phe Pro Ser Val Leu Arg Gly Gly Lys Tyr Ala 
195 200 205 

Ala Thr Ser Gin Val Leu Leu Pro Ser Lys Asp Val Met Gin Gly Thr 
210 215 220 

Asp Glu His Val Val Cys Lys Val Gin His Pro Asn Gly Asn Lys Glu 
225 230 235 240 



Lys Asn Val Pro Leu Pro Val He Ala Glu Leu Pro Pro Lys Val Ser 
245 250 255 



Val Phe Val Pro Pro Arg Asp Gly Phe Phe Gly Asn Pro Arg Lys Ser 
260 265 270 
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Lys Leu He Cys Gin Ala Thr Gly Phe Ser Pro Arg Gin He Gin Val 
275 280 285 

Ser Trp Leu Arg Glu Gly Lys Gin Val Gly Ser Gly Val Thr Thr Asp 
290 295 300 

Gin Val Gin Ala Glu Ala Lys Glu Ser Gly Pro Thr ThrTyr Lys Val 
305 310 315 320 

Thr Ser Thr Leu Thr He Lys Glu Ser Asp Trp Leu Ser Gin Ser Met 
325 330 335 

Phe Thr Cys Arg Val Asp His Arg Gly Leu Thr Phe Gin Gin Asn Ala 
340 345 350 

Ser Ser Met Cys Val Pro Asp Gin Asp Thr Ala He Arg Val Phe Ala 
355 360 365 

He Pro Pro Ser Phe Ala Ser He Phe Leu Thr Lys Ser Thr Lys Leu 
370 375 380 



Thr Cys Leu Val Thr Asp Leu Thr Thr Tyr Asp Ser Val Thr He Ser 



385 



390 



395 



400 



Trp Thr Arg Gin Asn Gly Glu Ala Val Lys Thr His Thr Asn He Ser 
405 410 415 
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Glu Ser His Pro Asn Ala Thr Phe Ser Ala Val Gly Glu Ala Ser He 
420 425 430 

Cys Glu Asp Asp Trp Asn Ser Gly Glu Arg Phe Thr Cys Thr Val Thr 
435 440 445 

His Thr Asp Leu Pro Ser Pro Leu Lys Gin Thr He Ser Arg Pro Lys 
450 455 460 

Gly Val Ala Leu His Arg Pro Asp Val Tyr Leu Leu Pro Pro Ala Arg 
465 470 475 480 

Glu Gin Leu Asn Leu Arg Glu Ser Ala Thr He Thr Cys Leu Val Thr 
485 490 495 

Gly Phe Ser Pro Ala Asp Val Phe Val Gin Trp Met Gin Arg Gly Gin 
500 505 510 

Pro Leu Ser Pro Glu Lys Tyr Val Thr Ser Ala Pro Met Pro Glu Pro 
515 520 525 



Gin Ala Pro Gly Arg Tyr Phe Ala His Ser He Leu Thr Val Ser Glu 
530 535 540 



Glu Glu Trp Asn Thr Gly Glu Thr Tyr Thr Cys Val Val Ala His Glu 
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545 



550 



555 



560 



Ala Leu Pro Asn Arg Val Thr Glu Arg Thr Val Asp Lys Ser Thr Gly 
565 570 575 



Lys Pro Thr Leu Tyr Asn Val Ser Leu Val Met Ser Asp Thr Ala Gly 
580 585 . 590 



Thr Cys Tyr 
595 

<210> 21 

<2.11> 726 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> CDS 

<222> (1) - - (726) 

<223> 

<400> 21 

atg gtg ttg cag acc cag gtc ttc att tct ctg ttg etc tgg ate 

Met Val Leu Gin Thr Gin Val Phe He Ser Leu Leu Leu Trp He 
15 10 15 
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ggt gcc tac ggg gac ate gtg atg acc cag tct cca gac tec etg get 96 
Gly Ala Tyr Gly Asp lie Val Met Thr Gin Ser Pro Asp Ser Leu Ala 
20 25 30 

gtg tct ctg ggc gag agg gcc acc ate aac tgc aag tec age cag agt 144 
Val Ser Leu Gly Glu Arg Ala Thr He Asn Cys Lys Ser Ser Gin Ser 
35 40 45 



gtt tta tac age tee aae aat aag aae tae tta get tgg tac cag cag 
Val Leu Tyr Ser Ser Asn Asn Lys Asn Tyr Leu Ala Trp Tyr Gin Gin 
50 55 60 

aaa cca gga cag cet cet aag ttg etc att tae tgg gea tct ace egg 
Lys Pro Gly Gin Pro Pro Lys Leu Leu He Tyr Trp Ala Ser Thr Arg 
65 70 75 80 

gaa tec ggg gtc cet gac cga ttc agt ggc age ggg tct ggg aca gat 
Glu Ser Gly Val Pro Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp 
85 90 95 

ttc act etc acc ate age age ctg cag get gaa gat gtg gca gtt tat 
Phe Thr Leu Thr He Ser Ser Leu Gin Ala Glu Asp Val Ala Val Tyr 
100 105 110 



192 



240 



288 



336 



tae tgt cag caa tat tat act act ett ccg etc act ttc ggc gga ggg 
Tyr Cys Gin Gin Tyr Tyr Thr Thr Leu Pro Leu Thr Phe Gly Gly Gly 



384 
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3 8/4 5 

115 120 125 

acc aag gtg gag ate aaa cga act gtg get gca cca tet gte ttc ate 
Thr Lys Val Glu He Lys Arg Thr Val Ala Ala Pro Ser Val Phe He 
130 135 140 

ttc ccg cea tet gat gag eag ttg aaa tet gga act gee tct gtt gtg 
Phe Pro Pro Ser Asp Glu Gin Leu Lys Ser Gly Thr Ala Ser Val Val 
145 150 155 160 

tgc ctg ctg aat aac ttc tat eee aga gag gee aaa gta cag tgg aag 
Cys Leu Leu Asn Asn Phe Tyr Pro Arg Glu Ala Lys Val Gin Trp Lys 
165 170 175 

gtg gat aac gee etc caa teg ggt aac tee cag gag agt gto aca gag 
Val Asp Asn Ala Leu Gin Ser Gly Asn Ser Gin Glu Ser Val Thr Glu 
180 185 190 

cag gac age aag gac age ace tac age etc age age acc ctg acg ctg 
Gin Asp Ser Lys Asp Ser Thr Tyr Ser Leu Ser Ser Thr Leu Thr Leu 
195 200 205 

age aaa gca gac tac gag aaa cac aaa gte tac gee tgc gaa gte acc 
Ser Lys Ala Asp Tyr Glu Lys His Lys Val Tyr Ala Cys Glu Val Thr 
210 215 220 



432 



480 



528 



576 



624 



672 
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cat cag ggc ctg age teg ccc gtc 
His Gin Gly Leu Ser Ser Pro Val 
225 230 

tgt tag 
Cys 



3 9/4 5 

aca aag age ttc aac agg gga gag 720 
Thr Lys Ser Phe Asn Arg Gly Glu 
235 240 

726 



<210> 22 

<211> 241 

<212> PRT 

<213> Homo sapiens 

<400> 22 

Met Val Leu Gin Thr Gin Val Phe He Ser Leu Leu Leu Trp He Ser 
15 10 15 

Gly Ala Tyr Gly Asp He Val Met Thr Gin Ser Pro Asp Ser Leu Ala 
20 25 30 

Val Ser Leu Gly Glu Arg Ala Thr He Asn Cys Lys Ser Ser Gin Ser 
35 40 45 



Val Leu Tyr Ser Ser Asn Asn Lys Asn Tyr Leu Ala Trp Tyr Gin Gin 
50 55 60 
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4 0/4 5 

Lys Pro Gly Gin Pro Pro Lys Leu Leu He Tyr Trp Ala Ser Thr Arg 
65 - 70 75 80 

Glu Ser Gly Val Pro Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp 
85 90 95 

Phe Thr Leu Thr He Ser Ser Leu Gin Ala Glu Asp Val Ala Val Tyr 
100 105 110 

Tyr Cys Gin Gin Tyr Tyr Thr Thr Leu Pro Leu Thr Phe Gly Gly Gly 
115 120 125 

Thr Lys Val Glu He Lys Arg Thr Val Ala Ala Pro Ser Val Phe He 
130 135 140 

Phe Pro Pro Ser Asp Glu Gin Leu Lys Ser Gly Thr Ala Ser Val Val 
145 150 155 160 

Cys Leu Leu Asn Asn Phe Tyr Pro Arg Glu Ala Lys Val Gin Trp Lys 
165 170 175 

Val Asp Asn Ala Leu Gin Ser Gly Asn Ser Gin Glu Ser Val Thr Glu 
180 185 190 



Gin Asp Ser Lys Asp Ser Thr Tyr Ser Leu Ser Ser Thr Leu Thr Leu 
195 200 205 
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Ser Lys Ala Asp Tyr Glu Lys His Lys Val Tyr Ala Cys Glu Val Thr 
210 215 220 

His Gin Gly Leu Ser Ser Pro Val Thr Lys Ser Phe Asn Arg Gly Glu 
225 230 235 240 

Cys 



<210> 23 

<211> 24 

<212> DNA 

<213> Artificial 

<220> 

<223> an artificially synthesized primer sequence 
<400> 23 

caacaggcag gcaggggcag caag 

<210> 24 

<211> 24 

<212> DNA 

<213> Artificial 
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<220> 

<223> an artificially synthesized primer sequence 
<400> 24 

agcataatta aagccaagga ggag 

<210> 25 

<211> 68 

<212> DNA 

<213> Artificial 

<220> 

<223> an artificially synthesized sequence 
<400> 25 

cctgatcatg aagacgtcga ctagtccgga tccccgggag ctcgagcgct ctagatcttt 
aattaagg 

<210> 26 

<211> 76 

<212> DNA 

<213> Artificial 

<220> 

<223> an artificially synthesized sequence 
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<400> 26 

cgcgccttaa ttaaagatct agagcgctcg agctcccggg gatccggact agtcgacgtc 

ttcatgatca ggccgg 

<210> 27 

<211> 23 

<212> DNA 

<213> Artificial 

<220> 

<223> an artificially synthesized primer sequence 
<400> 27 

gaggaattcc accatgaaga acc 

<210> 28 

<211> 27 

<212> DNA 

<213> Artificial 

<220> 

<223> an artificially S3aithesized primer sequence 



<400> 28 
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gaggcggccg cttagtcagg atagcag 

<210> 29 

<211> 32 

<212> DNA 

<213> Artificial 

<220> 

<223> an artificially synthesized primer sequence 
<400> 29 

aaaagcggcc gcgatcataa tcagccatac ca 

<210> 30 

<211> 36 

<212> DNA 

<213> Artificial 

<220> 

<223> an artificially synthesized primer sequence 
<400> 30 

aaaactcgag aagcttagac atgataagat acattg 



<210> 31 
<211> 12 
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<212> DNA 

<213> Artificial 



<220> 

<223> an artificially synthesized linker sequence 

<400> 31 
cccggatccg gg 
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